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PREFACE. 


TT HE  Authors  of  Original  Papers  and  Communications 
in  the  present  Volume  are,  W.  H.  Wollaston,  Sec.  R.  S.; 
Mr.  W.  Skrimshire,  Jun. ;  W.  W. ;  Mr.  John  Tatum, 
Jun.;  Emeritus;  R.  T.;  W.  X. 

Of  Foreign  Works,  C.  A.  Prieur;  C.  L.  Cadet; 
M.  Desormes;  M.  Clement;  M.  Proust;  M.  Bouillon  La¬ 
grange;  Dr.  Samuel  L.  Mitchell;  M.  Antony  Alexis  Cadet 
de  V  aux;  M.  Vauquelin;  M.  Antony  Thillaye-Plat  ; 
F.  F.  Delaroche;  M.  Lamarck  ;  M.  DeLalande;  M.  La¬ 
place;  John  Michael  Haussman;  M.  Guyton;  Dr.  Hal- 
dat;  M.  Henry;  M.  Darso;  M.  Gehlen;  M.  Erman; 
M.  Delaville;  M.  Dupont  de  Nemours;  M.  Planche; 
M.  And.  deGy;  M.  Chaptal;  M.  Germon;  C.  H.  Pfaff; 
M.  J.  J.  Champollion  Figeac  ;  M.  Roswag;  M.  Belle- 
mere  ;  Messrs;  Von  Humboldt  and  Gay-Lussac;  M.  Cotte; 
M.  Carnot. 

And  of  British  Memoirs  abridged  or  extracted,  Benjamin 
Count  of  Rumford;  Richard  Phillips,  Esq. ;  Dr.  W.  Rox- 
burg;  Mr.  Charles  Wilson;  Mr.  Robert  Salmon;  Mr.  John 
Austin;  Mr.Jessop;  M.  G.  Field;  J.  Curwen,  Esq.  M. P. ; 
Mr.  Charles  Waistell;  Mr.  John  Trotter;  Mr.  James 
Hardie;  Rev.  James  Headrick. 

The  Engravings  consist  of  1.  Camera  Lucida,  by  W. 
Hyde  Wollaston,  M  D.  Sec.  R.  S.  ;  2.  Decomposition  of 
Light,  by  C.  A.  Prieur ;  3,  4.  Apparatus  of  Mr.  Thillaye 
Platel  for  the  Carbonization  of  Turf;  5.  Mr.  Tatum's 
Apparatus  for  ascertaining  the  Increase  of  Temperature 
by  the  Galvanic  Action;  6.  Theory  of  Looming,  or  Hori¬ 
zontal  Refraction;  7.  Mr.  Salmon’s  Specimens  of  good 
and  bad  Pruning  of  Fir  Trees;  8.  Mr.  Field's  Stove  for 
heating  or  drying;  9.  Mr.  Waistell’s  Horse  Hoe;  10.  Mr* 
Curwen's  Weed  Harrow;  11.  Apparatus  for  triturating 
Quicksilver;  12.  Erman's  new  Classes  of  Galvanic  Coiir 
ductors;  13.  Mr.  J.  Trotter's  Curvilinear  Saw;  14.  Mr. 
J.  Hardie’s  Bookbinder’s  Cutting  Press. 
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ARTICLE  I. 

Description  of  the  Camera  Lucida.  By  W.  IL  Wollaston, 

Sec.  R .  S. 

Having  a  short  time  since  amused  myself  with  attempts  New  instru- 

to  sketch  various  interesting  views,  without  an  adequate i^ation  ** 

knowledge  of  the  art  of  drawing,  my  mind  was  naturally 

employed  in  facilitating  the  means  of  transferring  to  paper 

the  apparent  relative  positions  of  the  objects  before  me; 

and  I  am  in  hopes  that  the  instrument,  which  I  contrived 

for  this  purpose,  may  be  acceptable  even  to  those  who 

have  attained  to  greater  proficiency  in  the  art,  on  ac. 

count  of  the  many  advantages  it  possesses  over  the  Camera 

Obscura. 

The  principles  on  which  it  is  constructed  will  probablypdnciples. 
be  most  distinctly  explained  by  tracing  the  successive  steps, 
by  which  I  proceeded  in  its  formation. 

While  I  look  directly  down  at  a  sheet  of  paper  on  my  Objects  seen  as 
table,  if  I  hold  between  my  eye  and  the  paper  a  piece  of  paper  ^y^e-*0 
plain  glass,  inclined  from  me  downwards  at  an  angle  of  flection  from 
45°,  I  see  by  reflection  the  view  that  is  before  me,  in  the  ^r^parent 
same  direction  that  I  sec  my  paper  through  the  glass.  I 
might  then  take  a  sketch  of  it;  but  the  position  of  the  ob¬ 
jects  would  be  reversed. 

To  obtain  a  direct  view,  it  is  necessary  to  have  two  re-  By  a  single  ro 
Vox.  XVII.— June,  1807.  B  flections.  flec,ion  . 
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tyro  reflections 
give  the  natural 
position. 


The  objects 
and  the  paper 
cannot  be  dis¬ 
tinctly  seen  at 
once. 


Arrangement 
of  the  glasses. 


Another  con¬ 
struction. 


Difference  in 
the  latter  in¬ 


flections.  The  transparent  glass  must  for  this  purpose  be 
inclined  to  the  perpendicular  line  of  sight  only  the  half  of 
45°,  .that  it  may  reflect  the  view  a  second  time  from  a  piece 
of  looking  glass  placed  beneath  it.,  and  inclined  upwards  at 
an  erpial  angle.  The  objects  now  appear  as  if  seen  through 
the  paper  in  the  same  place  as  before;  but  they  are  direct 
instead  of  being  inverted,  and  they  may  be  discerned  in  this 
manner  sufficiently  well  for  determining  the  principal 
positions. 

The  pencil,  however,  and  any  object,  which  it  is  to 
trace,  cannot  both  be  ’seen  distinctly  in  the  same  state  of 
the  eve,  on  account  of  the  difference  of  their  distances, 
and  the  efforts  of  successive  adaption  of  the  eye  to  one  or 
to  the  other,  would  become  painful  if  frequently  repeated. 
In  order  to  remedy  this  inconvenience,  the  paper  and  pen¬ 
cil  may  be  viewed  through  a  convex  lens  of  such  a  focus, 
as  to  require  no  more  effort  than  is  necessary  for  seeing 
the  distant  objects,  distinctly.  These  will  then  ap¬ 
pear  to  correspond  with  the  paper  in  distance  as  well  as 
direction ,  and  may  be  drawn  with  facility,  and  with  any 
desired  degree  of  precision. 

This  arrangement  of  glasses  will  probably  be  best  under¬ 
stood  from  inspection  of  Fig.  I.  a  b  in  the  transparent  glass  ; 
b  c  the  lower  reflector  \  b  d  a  convex  lens  (of  twelve  inches 
inches  focus)  e  the  position  of  the  eye;  and/  g  h  e  the 
course  of  the  rays.  See  Pi.  I. 

In  some  cases  a  different  construction  will  be  preferable. 
Those  eyes,  which  without  assistance  are  adapted  to  seeing 
near  objects  alone,  will  not  admit  the  use  of  a  convex  glass  ; 
but  will  on  the  contrary  require  one  that  is  concave  to  be 
placed  in  front,  to  render  the  distant  objects  distinct.  The 
frame  for  a  glass  of  this  construction  is  represented  at  i  k , 
(fig  3.)  turning  upon  the  same  hinge  at  h  with  a  convex 
glass  in  the  frame  1  m,  and  moving  in  such  a  manner,  that 
either  of  the  glasses  may  be  turned  alone  into  its  place,  as 
may  be  necessary  to  suit  an  eye  that  is  long  or  short  sighted. 
Those  persons,  however,  whose  sight  is  nearly  perfect, 
may  at  pleasure  use  either  of  the  glasses. 

The  instrument  represented  in  that  figure  differs  moreover 
in  other  respects  from  the  foregoing,  which  1  have  chosen 
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to  describe  first,  because  the  action  of  the  reflectors  there  strument, 
employed  would  be  more  generally  understood.  But  those  re‘ 

who  are  conversant  with  the  science  of  optics  will  perceive 
the  advantage  that  maybe  derived  in  this  instance  from  pris¬ 
matic  reflection  ;  for  when  a  ray  of  light  has  entered  a  solid 
piece  of  glass,  and  falls  from  within  upon  any  surface,  at 
an  inclination  of  only  twenty-two  or  twenty-three  degrees, 
as  above  supposed,  the  refractive  power  of  the  glass  is  such 
as  to  suffer  none  of  that  light  to  pass  out,  and  the  surface 
becomes  in  this  case  the  most  brilliant  reflector  that  can  be 
employed. 


Fig.  2.  represents  the  section  of  a  solid  prismatic  piece  of  Figure  of  the 
glass,  within  which  both  the  reflections  requisite  are  effected  Prism; 
at  the  surfaces  a  b,  be,  in  such  a  manner  that  the  ray  f  g , 
after  being  reflected  first  at  g,  and  again  at  h,  arrives  at  the 
eye  in  a  direction  h  e  at  right  angles  to  f  g. 

There  is  another  circumstance  in  this  construction  neces-  Remedy  for 
sary  to  be  attended  to,  and  which  remains  to  be  explained.  [he  wa.nt.of 
Where  the  reflection  was  produced  by  a  piece  of  plain  glass,  direct  light 
it  is  obvious  that  any  objects  behind  the  glass  (if  sufficiently  tiie 

illuminated)  might  be  seen  through  the  glass  as  well 
as  the  reflected  image.  But  when  the  prismatic  reflector  is 
employed,  since  no  light  can  be  transmitted  directly  through 
it,  the  eye  must  be  so  placed  that  only  a  part  of  its  pupil 
may  be  intercepted  by  the  edge  of  the  prism,  as  at  e  Fig.  2. 

The  distant  objects  will  then  be  seen  by  this  portion  of  the 
eye,  while  the  paper  and  pencil  are  seen  past  the  edge  of 
the  prism  by  the  remainder  of  the  pupil. 

In  order  to  avoid  inconvenience  that  might  arise  from 
unintentional  motion  of  the  eye,  the  relative  quantities  of 
light  to  be  received  from  the  object,  and  from  the  paper 
are  regulated  by  a  small  hole  in  a  piece  of  brass,  which  by 
moving  on  a  center  at  c ,  flg.  3.  is  capable  of  adjustment  to 
every  inequality  of  light  that  is  likely  to  occur. 

Since  the  size  of  the  whole  instrument,  from  being  so  near  The  instrument 
the  eye,  does  not  require  to  be  large,  i  have  on  many  ac-  IS  °f  small  di¬ 
counts  preferred  the  smallest  size  that  could  be  executed mensions' 
with  correctness,  and  have  had  it  constructed  on  such  a 
scale,  that  the  lenses  are  only  |  of  an  inch  in  diameter. 

Though  the  original  design,  and  principal  use  of  this  in- It  maybe  used 
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sirument  ip  to  facilitate  the  delineation  of  object?  in  trtfe 
perspective,  yet  this  is  by  no  means  the  sole  purpose  to 
which  it  is  adapted  ;  for  the  same  arrangement  of  reflectors 
may  be  employed  with  equal  advantage  for  copying  what 
has  been  already  drawn,  and  may  thus  assist  a  learner  in 
acquiring  at  least  a  correct  outline  of  any  subject. 

For  this  purpose  the  drawing  to  be  copied  should  be 
placed  at  aearly  as  may  be  at  the  same  distance  before  the 
instrument  that  the  paper  is  beneath  the  eye-hole,  for  in 
that  case  the  size  will  be  the  same,  and  no  lens  will  be  ne¬ 
cessary  either  to  the  object,  or  to  the  pencil. 

By  a  proper  use  of  the  same  instrument,  every  purpose 
of  the  pentagraph  may  also  be  answered,  as  a  painting  may 
be  reduced  in  any  proportion  required,  by  placing  it  at  a 
distance  in  due  proportion  greater  than  that  of  the  paper 

from  the  instrument.  In  this  case  a  lens  becomes  requisite 

% 

for  enabling  the  eye  to  see  at  two  unequal  distances  with 
equal  distinctness,  and  in  order  that  one  lens  may  suit  for 
all  these  purposes,  there  is  an  advantage  in  carrying  the 
height  of  the  stand  according  to  the  proportion  in  which 
the  reduction  is  to  be  effected. 

The  principles  on  which  the  height  of  the  stem  is  adjusted 
will  be  readily  understood  by  those  who  are  accustomed  to 
optical  considerations.  For  as  in  taking  a  perspective 
view  the  rays  from  the  paper  are  rendered  parallel,  by 
placing  a  lens  at  the  distance  of  its  principal  focus  from  the 
paper,  because  the  rays  received  from  the  distant  objects 
are  parallel ;  so  also  when  the  object  seen  by  reflection  is 
at  so  short  a  distance  that  the  rays  received  from  it  are  in  a 
certain  degree  divergent ,  the  rays  from  the  paper  should  be 
made  to  have  the  same  degree  of  divergency  in  order  that 
the  paper  may  be  seen  distinctly  by  the  same  eye;  and  for 
this  purpose  the  lens  must  be  placed  at  a  distance  less  than 
its  principal  focus.  The  stem  of  the  instrument  is  ac¬ 
cordingly  marked  at  certain  distances  to  which  the  con¬ 
jugate  foci  are  in  the  several  proportions  of  2,  3,  4,  Sec. 
t. o  1,  so  that  distinct  vision  may  be  obtained  in  all  cases,  by 
placing  the  painting  proportionally  more  distant. 

By  transposing  the  convex  lens  to  the  front  of  the  in¬ 
strument  and  reversing  the  proportional  distances,  the  artist 
might  also  enlarge  his  smaller  sketches  with  every  desirable 

degree 
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degree  of  correctness,  and  the  naturalist  might  delineate 
minute  objects  in  any  degree  magnified. 

Since  the  primary  intention  of  this  instrument  is  already, 
in  some  measure,  answered  by  the  Camera  Obscura:  a  com¬ 
parison  will  naturally  be  made  between  them. 

The  objections  to  the  Camera  Obscura  are 

1st.  rl  hat  it  is  too  large  to  be  carried  about  with  con-  Comparison 
Ycnience.  °f  the  camera 

The  Camera  lucida  is  as  small  and  portable  as  can  be  camera  ob- 
wished.  scura. 

i 

2dly.  In  the  former,  all  objects  that  are  not  situated 
near  the  centre  of  view  are  more  or  less  distorted. 

In  this,  there  is  no  distortion ;  so  that  every  line,  even 
the  most  remote  from  the  centre  of  view,  is  as  strait  as 
those  through  the  centre. 

3dly.  In  that,  the  field  of  view  does  not  extend  beyond 
30°  or  at  most  35°  with  distinctness. 

But  in  the  Camera  Lucida  as  much  a$  70°  or  80°  might  be 
included  in  one  view. 

As  it  has  been  thought  advisable  to  secure  an  exclusive 
sale  of  this  instrument  by  patent,  those  who  are  desirous  of 
purchasing  it  are  informed  that  Mr.  Newman  (No.  24  Soho 
Square)  has  at  present  the  disposal  of  it. 


II. 


Description  of  a  new  Boiler  constructed  with  a  View  to  the 
saving  of  Fuel.  By  Benjamin  Count  of  Rumford. 
Read  at  a  Meeting  of  the  first  Class  of  the  National  In - 
stitute  the  6th  October ,  1806*. 


I 


T  is  well  known  that  much  is  gained  in  the  saving  of  fuel,  Boiler  for 


w  hen  an  extensive  surface  is  given  to  that  part  of  the  boiler  generating 
against  which  the  flame  strikes,  but  this  advantage  is  often  its  bottom**^* 
counterbalanced  hy  great  inconveniences.  For  a  boiler  of  inmating  in 
the  form  usually  employed,  having  the  bottom  very  much 
extended  in  proportion  to  its  capacity,  must  necessarily 
present  a  great  surface  to  the  atmosphere,  and  the  loss  of 
heat,  occasioned  by  the  cold  air  coming  in  contact  with 

*  Translated  by  W.  Caddel  Esq.  and  revised  by  the  count, 
frpm  wfiorn  it  was  received. 

this 
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Boiler  for 
generating 
steam  ;  having 
its  bottom  ter¬ 
minating  in 
tubes. 


this  surface,  may  be  more  than  sufficient  to  compensate  the 
advantage  derived  from  the  extended  surface  of  the  bottom. 
And  where  the  boiler  is  employed  for  producing  steam,  as 
it  is  indispensably  necessary  that  it  should  be  of  a  thickness 
sufficient  to  resist  the  expansive  force  of  the  steam,  it  is 
evident,  that  if  the  diameter  be  augmented  (with  a  view  to 
increase  the  surface  of  the  bottom)  a  considerable  expence 
is  incurred  on  account  of  the  additional  strength  that  must 
be  given  to  the  sides. 

Having  been  engaged  in  the  year  1796,  in  a  set  of  ex¬ 
periments,  in  which  1  employed  the  steam  of  boiling  water 
as  a  vehicle  of  heat;  1  had  a  boiler  made  for  this  purpose, 
on  a  new  construction,  which  answered  well,  and  even 
beyond  my  expectations;  and,  as  this  boiler  might  be  used 
with  advantage  in  many  cases,  even  where  it  is  only  re¬ 
quired  to  heat  liquids  in  an  open  boiler,  this,  and  another 
motive,  which  it  would  be  useless  to  mention  in  this  place, 
have  lately  induced  me  to  construct  one  here  (at  Paris)  and 
to  present  it  to  the  Institute. 

The  object  chiefly  had  in  view  in  the  construction  of  this 
boiler,  was  to  give  it  such  a  form,  that  the  surface  exposed 
to  the  fire  should  be  great  in  comparison  with  its  diameter 
and  capacity;  and  this  without  having  a  great  surface  ex¬ 
posed  to  the  cold  air  of  the  atmosphere. 

* 

The  body  of  the  boiler  is  in  the  shape  of  a  drum.  It  is 
a  vertical  cylinder  of  copper  tw  elve  inches  in  diameter,  and 
twelve  inches  high,  closed  at  top  and  at  bottom  by  circular 
plates. 

In  the  centre  of  the  upper  plate  there  is  a  cylindrical 
neck  six  inches  in  diameter,  and  three  inches  high,  shut  at 
top  by  a  plate  of  copper  three  inches  in  diameter  and  three 
lines  in  thickness,  fastened  down  by  screws. 

This  last  plate  is  pierced  by  three  holes,  each  about  five 
lines  in  diameter.  The  first,  w  hich  is  in  the  center  of  the 
plate,  receives  a  vertical  tube,  which  conveys  w  ater  to  the 
boiler  from  a  reservoir  which  is  placed  above.  This  tube, 
which  descends  in  the  inside  of  the  boiler,  to  within  an 
inch  above  the  circular  plate  w  hich  forms  its  bottom,  has 
a  cock  near  its  lower  end.  This  cock  is  alternately  opened 

and 
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and  shut,  by  means  of  a  floater  which  swims  on  the  surface  Boiler  for  gene* 

of  the  water  contained  in  the  body  of  the  boiler.  rating  steam; 

having  its 

I  he  second  of  the  holes  in  the  plate  that  closes  the  neck  bottom  termi- 
of  the  boiler,  receives  the  lower  end  of  another  vertical  nating m tubei. 
tube,  which  serves  to  convey  the  steam  from  the  boiler  to 
the  place  where  it  is  to  be  used. 

The  third  hole  is  occupied  by  a  safety  valve. 

This  description  shews  that  there  is  nothing  new  in  the 
construction  or  arrangement  of  the  upper  part  of  this 
boiler.  In  its  lower  part  there  is  a  contrivance  for  in^ 
creasing  its  surface,  which  has  been  found  very  useful. 

The  flat  circular  bottom  of  the  body  of  the  boiler,  which 
as  I  said  before  is  twelve  inches  in  diameter,  being  pierced 
by  seven  holes,  each  three  inches  in  diameter,  seven  cy¬ 
lindrical  tubes  of  thin  sheet  copper,  three  inches  in  diameter, 
and  nine  inches  long,  closed  below  by  circular  plates,  are 
fixed  in  these  holes,  and  firmly  rivetted,  and  then  soldered 
to  the  flat  bottom  of  the  boiler. 

On  opening  the  communication  between  the  boiler  and 
its  reservoir,  the  water  first  fills  the  seven  tubes,  and  then 
rises  to  the  cylindrical  body  of  the  boiler  ;  but  it  can  never 
rise  above  six  inches  in  the  body  of  the  boiler,  for  when  it 
has  got  to  that  height,  the  floater  is  lifted  to  the  height 
necessary  for  shutting  the  cock  that  admits  the  water. 

When  the  height  of  the  water  in  the  boiler  is  diminished 
a  few  lines  by  the  evaporation,  the  floater  descends  a  little, 
the  cock  is  again  opened,  and  the  water  flows  in  again 
from  the  reservoir. 

As  the  seven  tubes  that  descend  from  the  flat  bottom  of 
the  body  of  this  boiler  into  the  fire  place,  are  surrounded 
on  all  sides  by  the  flame,  the  liquid  contained  in  the  boiler 
is  heated,  and  made  to  boil  in  a  short  time,  and  with  the 
consumption  of  a  relatively  small  quantity  of  fuel ;  and 
when  the  vertical  sides  of  the  body  of  the  boiler,  and  its 
upper  part  are  suitably  enveloped,  in  order  to  prevent  the 
loss  of  heat  by  these  surfaces,  this  apparatus  may  be  em¬ 
ployed  with  much  advantage  in  all  cases  where  it  is  required 
to  boil  water  for  procuring  steam. 

And  as  in  the  case  where  the  boiler  is  constructed  on  a 
great  scale,  the  seven  tubes  that  descend  from  the  bottom 

of 
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Boiler  for  gene-  0f  the  boiler  into  the  fire  may  be  made  of  cast  iron,  whilst 
hav?ngSitTm *  the  body  of  the  boiler  is  composed  of  sheet  iron,  or  sheet 
bottom  ter-  copper;  it  is  certain  that  a  boiler  of  this  kind,  sufficiently 
tubtot  n^  m  large  for  a  steam  engine,  a  dying  house,  or  a  spirit  dis¬ 
tillery,  would  cost  much  less  than  a  boiler  of  the  usual 
form,  of  equal  surface  and  power. 

But  in  all  cases  where  it  is  required  to  produce  a  great 
quantity  of  steam,  it  will  be  always  preferable  to  employ 
several  boilers  of  a  midling  size,  placed  beside  each  other, 
and  heated  each  by  a  separate  fire,  instead  of  using  one 
large  boiler  heated  by  one  fire. 

I  have  shewn,  in  my  sixth  essay,  on  the  management  of 
fire,  and  the  oeconomy  of  fuel,  that  beyond  a  certain  limit, 

there  is  no  advantage  derived  from  augmenting  the  capacity 

« 

of  a  boiler. 

It  will  be  perceived,  that  the  boiler  which  I  have  the 
honour  of  presenting  to  this  Society,  is  of  a  form  fit  for 
being  placed  in  a  portative  furnace,  and  it  was  actually  in¬ 
tended  for  that  purpose. 

Its  furnace,  which  is  made  of  bricks,  with  a  circular 
iron  grate  of  six  inches  in  diameter,  is  built  in  the  inside 
of  a  cylinder  of  sheet  iron,  seventeen  inches  in  diameter, 
and  three  feet  high,  and  can  be  easily  transported  from 
place  to  place,  by  two  men. 

This  cylinder  of  sheet  iron,  which  is  divided  into  two 
parts,  in  order  to  facilitate  the  construction  of  the  masonry, 
weighs  only  forty-six  pounds.  The  masonry  weighs  about 
a  hundred  and  fifty  pounds,  and  the  boiler  twenty-two 
pounds. 

In  order  to  form  an  estimate  of  the  advantage  which  the 
particular  form  of  this  boiler  gives  it  in  accelerating  its 
heating,  we  may  compare  the  extent  of  surface  that  it  pre¬ 
sents  to  the  action  of  the  fire,  with  that  of  the  flat  bottom 

of  a  common  boiler. 

* 

The  diameter  of  the  bottom  of  a  cylindrical  boiler  being 
twelve  inches,  the  surface  is  113.88  square  inches;  but 
the  surface  of  the  sides  of  the  seven  tubes  that  descend 
from  the  flat  bottom  of  our  boiler  (which  is  likewise  twelve 
inches  in  diameter)  is  593.76  square  inches.  Therefore, 
the  new  boiler  has  a  surface  exposed  to  the  direct  action  of 

the 
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the  fire,  more  than  five  times  greater  than  that  of  a  boiler  Botler  foT  grna- 
of  equal  diameter,  and  of  the  ordinary  form :  how  much  ratm?  steam'> 

this  difference  must  affect  the  celerity  of  heating  is  easy  to  bottom  terml- 
conccive.  natingintube*. 

In  the  manner  in  which  boilers  are  usually  set,  their 
■vertical  sides  are  but  little  struck  by  the  flame,  and  on  that 
account,  I  have  not  taken  the  effect  of  the  sides  into  con¬ 
sideration  in  my  estimate;  but  even  taking  them  into  ac¬ 
count,  the  new  boiler  will  always  have  a  surface  exposed 
to  the  fire,  at  least  tw  ice  as  great  as  that  of  a  common  cy¬ 
lindrical  boiler  of  the  same  diameter,  as  can  easily  be  * 
shewTiu 

The  new  boiler  being  twelve  inches  in  diameter,  and 
twelve  inches  high,  and  each  of  its  seven  tubes  being  three 
inches  in  diameter,  and  nine  inches  high,  its  surface  is 
1160.44  square  inches,  without  reckoning  the  circular 
plate  that  closes  its  top,  nor  its  neck. 

The  surface  of  the  bottom  and  sides  of  a  cylindrical 
boiler  of  twelve  inches  in  diameter,  and  twTelve  inches 
high,  will  be  566.68  square  inches. 

As  the  quantity  of  heat  that  enteTs  a  boiler  in  a  given 
time,  is  in  proportion  to  the  extent  of  surface  that  the 
boiler  presents  to  the  fire,  it  is  evident,  that  other  circum¬ 
stances  being  the  same,  a  boiler  with  tubes  descending  from 
its  bottom,  will  be  heated  at  least  twice  as  soon  as  a  cy¬ 
lindrical  boiler  of  the  same  diameter,  with  a  flat  bottom. 

In  order  that  a  cylindrical  boiler  with  flat  bottom,  sur¬ 
rounded  by  flame  on  all  sides,  might  have  the  same  extent 
of  surface  exposed  to  the  fire  as  a  boiler  with  tubes,  it 
would  be  necessary  to  give  it  a  diameter  greater  than  that 
of  the  boiler  with  tubes  in  the  proportion  of  the  square 
root  of  1160.44,  to  the  square  root  of  566.68,  that  is,  of 
17.171  to  12. 

Therefore,  in  order  that  a  cylindrical  boiler  with  a  flat 
bottom,  might  have  the  same  extent  of  surface  exposed  to 
the  fire  as  our  boiler  with  tubes,  of  twelve  inches  in  dia¬ 
meter,  it  would  be  necessary  to  give  it  a  diameter  of 
17.171  inches. 

s  * 

ilut  if  the  diameter  of  a  boiler  intended  for  producing 
«team  be  increased,  it  is  necessary,  at  the  same  time,  to 
increase  its  thickness,  in  order  to  increase  its  strength. 
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Boiler  for  gene-  The  necessary  increase  of  thickness,  and  the  expence 

?nnrg  steam*  that  it  will  occasion,  can  be  easily  calculated. 

having  its  ^  J 

bot  om  termi-  The  efl’ort  that  an  elastic  fluid  exerts  against  the  sides  of 

ruling  in  tubes-  containing  vessel,  is  in  proportion  to  the  surface  of  a 
longitudinal  and  central  section  of  the  vessel,  and  con¬ 
sequently  in  proportion  to  the  square  of  its  diameter,  the 
form  remaining  the  same.  Hence  we  may  conclude,  that 
a  steam  boiler  of  a  cylindrical  form  with  a  flat  bottom, 
which  has  the  same  extent  of  surface  exposed  to  the  fire  as 
a  boiler  of  twelve  inches  in  diameter  with  tubes,  should  be 
at  least  twice  as  thick  as  this  last,  in  order  to  have  an  equal 
degree  of  strength  for  resisting  the  expansive  power  of  the 
steam. 

The  boiler  which  I  have  the  honour  of  presenting  to  the 
Society,  is  particularly  intended  to  serve  as  a  steam  boiler, 
but  it  may  undoubtedly  be  applied  to  other  purposes. 
Having  shewn  it  to  M.  Auzilly,  son  of  a  considerable  soap 
manufacturer  of  Marseilles,  he  thought  that  it  might  be 
employed  with  advantage  in  the  making  of  soap;  and  from 
what  he  told  me  of  the  process,  and  of  the  boilers  em¬ 
ployed  in  that  art,  I  am  persuaded  that  the  experiment 
would  succeed  perfectly. 

But  after  all,  it  remains  to  be  determined,  whether  it 
•would  not  be  still  more  advantageous  to  employ  steam  as  a 
vehicle  of  heat  in  the  making  of  soap,  instead  of  lighting 
the  fire  under  the  bottom  of  the  vessel  in  which  the  soap  is 
made. 

The  result  of  an  experiment  which  we  are  to  make,  M. 
Auzilly  and  myself,  will,  probably  throw  some  light  upon 
this  question.. 


III. 

Notice  of  an  Experiment  on  the  Use  of  the  Heat  of  Steam , 
in  Place  of  that  of  an  open  Fire ,  in  the  making  of  Soap , 
By  Benjamin  Count  of  Rum  ford.  Read  at  a  Meet¬ 
ing  °f  First  Class  of  the  National  Institute ,  the  20th 
of  October ,  1806. 

Experiment  1  HAD  the  honour  of  announcing  to  this  assembly,  at  the 

shewing  the  .  _  __  J 

•idvantagc  of  last  meeting  but  one,  that  JV1,  Auzilly  and  myself,  were  to 

make 
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make  an  experiment  on  the  use  of  steam  in  the  making  ofheatinS  soap 
soap.  This  experiment  we  have  made,  and  with  perfect  6&>  J' 
success. 

I  have  the  honour  to  lay  before  the  Society,  a  piece  of 
soap  of  about  ten  cubic  inches,  made  in  my  laboratory  by 
this  new  process,  which  required  only  six  hours  of  boiling, 
whereas  sixty  hours  and  more  are  necessary  in  the  ordinary 
method  of  making  soap. 

From  all  the  appearances  that  we  observed  in  the  course 
of  this  experiment,  and  from  its  results,  we  think  ourselves 
authorised  to  conclude,  that  this  new  method  of  making 
soap  cannot  fail  to  be  advantageous  in  every  respect,  and 
that  it  will  soon  be  generally  adopted. 

We  propose  to  repeat  the  experiment  on  a  larger  scale, 
as  soon  as  we  shall  be  able  to  procure  the  necessary  utensils, 
and  we  beg  the  Society  to  appoint  commissioners  to  be 
present  during  its  execution. 

As  I  intend  to  communicate  to  the  Institute,  upon  a 
future  occasion,  all  the  details  of  our  experiment,  with  an 
account  of  the  apparatus  we  employed  in  it,  I  shall  for  the 
present  make  only  one  observation  on  the  probable  cause 
of  the  acceleration  of  the  formation  of  soap,  which  we 
observed.  I  believe  that  this  acceleration  is  due,  in  great 
measure,  if  not  entirely,  to  a  motion  of  a  peculiar  kind 
in  the  mixture  of  oil  and  lye,  occasioned  by  the  sudden 
condensation  of  the  steam  introduced  into  the  liquor.  It  h 
a  sharp  stroke,  like  that  of  a  hammer,  which  made  the 
whole  apparatus  tremble. 

These  strokes,  which  succeeded  rapidly  in  certain  cir¬ 
cumstances,  and  which  were  violent  enough  to  be  heard  at 
a  considerable  distance,  must  necessarily  have  forced  the 
particles  of  oil  and  alkali  to  approach  each  other,  and  con¬ 
sequently  to  unite. 

As  the  violence  of  these  strokes  diminished  greatly  as 
soon  as  the  liquid  had  acquired  nearly  the  temperature  of 
the  steam,  I  propose  to  supply  this  defect  by  a  particular 
arrangement  of  the  apparatus  in  the  experiment  we  are 
going  to  make.  I  shall  divide  the  vessel  into  two  parts, 
by  a  horizontal  diaphragm  of  thin  sheet  copper,  and  causing 
a  slow  current  of  cold  water  to  pass  through  the  lower 
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division  or  compartment  of  the  vessel,  I  shall  introduce 
steam  into  it,  through  a  particular  tube  destined  for  that 
purpose,  as  soon  as  the  mixture  of  oil  and  alkali  which  oc. 
cupies  the  upper  division  of  the  vessel  is  become  too  hot  for 
condensing  the  steam. 

The  steam  which  enters  the  water  (always  kept  cold)  that 
fills  the  lower  compartment  of  the  vessel,  will  be  condensed 
suddenly,  and  the  sharp  strokes  which  result  will  be  com¬ 
municated  through  the  thin  diaphragm  to  the  hot  liquid  con¬ 
tained  in  the  upper  division  of  the  vessel,  and  will,  I  ex¬ 
pect,  accelerate  the  union  of  the  oil  with  the  alkali.  I 
shall  then  shut  almost  entirely  the  cock  which  admits  steam 
into  the  upper  division  of  the  vessel,  in  order  to  prevent  an 
useless  consumption  of  steam  and  heat. 

I  shall  not  fail  to  give  an  account  of  the  results  of  this 
new  experiment  to  this  assembly;  and  I  shall  rejoice  if  by 
any  researches  I  shall  be  so  happy  as  to  contribute  to  the 
improvement  of  an  art  which  is  undoubtedly  of  great  im¬ 
portance  to  society. 


On  ike  Habitudes  of  Saline  Bodies  with  Regard  to  Electri¬ 
city.  By  Mr.  William  Skrimshiiie,  Jun.  Communi¬ 
cated  by  Mr.  Cuthbertso N. 

Dear  Sir, 

Having  made  some  further  progress  in  my  electrical 
experiments,  I  take  the  liberty  of  sending  you  the  results, 
in  order,  if  you  think  proper,  for  insertion  in  Mr.  Nichol¬ 
son’s  valuable  Journal. 

Wm.  SKRIMSIIIRE,  Jun. 

To  Mr.  CUTHBERTSON. 


Saline  Substances. 


Causes  of  error 
in  taking  the 
spark  from  sa¬ 
line  crystals. 


WHEN  the  spark  is  taken  from  saline  substances  placed 
upon  the  conductor,  there  is  some  difficulty  in  ascertaining, 
w  hether  the  spark  proceeds  from  the  salt  itself,  or  from  the 
conductor,  through  the  substance,  or  along  the  surface  of 
the  salt.  A  large  crystal  will  sometimes  appear  to  give  a 


very 


ELECTRICAL .  EXPERIMENTS'. 


IS 


TCry  brilliant  spark  ramified  upon  its  surface;  but  if  these 
ramifications  be  minutely  examined,  they  will  be  found  to 
proceed  from  the  conductor,  and  running  up  the  sides  of 
the  crystal  converge  to  a  point  under  the  knob  of  the  dis¬ 
charger. 

Whenever  it  is  doubtful  whether  a  crystal  affords  a  spark  Remedies,  <&<♦. 
or  not,  I  place  a  second  crystal  upon  the  first,  and  then  ap¬ 
ply  the  discharger  to  the  uppermost,  when  in  general, 
merely  a  hissing  stream  of  electric  light,  or  at  most,  a  small 
hissing  spark  is  perceived.  Again,  if  the  crystal  be  thin, 
it  will  appear  to  give  as  good  a  spark  as  any  metal,  and  in 
truth  the  spark  really  proceeds  from  the  conductor,  and 
passing  through  the  salt  renders  it  transparent,  or  rather 
semi-transparent.  A  thin  cake  of  agglutinated  crystals  al¬ 
lows  the  spark  to  pass  through  its  interstices  with  the  same 
appearance.  It  is  necessary  here  to  remark,  with  respect 
to  passing  the  shock  through  saline  substances,  that  if  the 
salt  be  crystallized  in  large  lumps  like  alum  or  borax,  it  is 
shivered  in  pieces  by  the  shock ;  and  the  same  happens  when 

i 

the  lump  consists  of  a  congeries  of  regular  crystals ;  but  if 
the  shock  (meaning  the  shock  which  I  constantly  employ  in 
these  experiments,  and  which  is  never  more  than  that  front 
a  quart  phial)  be  passed  tli rough  a  single  crystal,  no  such 
effect  occurs,  for  the  crystal  remains  perfectly  whole,  and  is 
generally  rendered  luminous  throughout,  should  the  salt 
prove  phosphoric  by  the  electric  light. 

Alkalies  and  their  Compounds. 

Sub-carbonate  of  potash.  1st.  Pearl  ash  gives  a  dense  Alkali  and  al~ 
purple  stream  of  electric  light,  instead  of  a  spark,  and  is  Saline  salts, 
extremely  phosphoric  by  the  shock,  its  light  continuing  some 
minutes.  2nd.  Salt  of  tartar  is  very  luminous,  and  its  par¬ 
ticles  are  easily  scattered  by  the  shock,  when  the  points  of 
the  dischargers  are  in  contact  with  it. 

Super-carbonate  of  potash  in  small  crystals  is  luminous., 
and  scattered  about,  if  the  rods  touch  it;  in  larger  crystals 
it  is  also  luminous,  but  they  are  not  fractured  by  passing 
the  shock  through  them.* 

*  *  i'  :  *  ’  ...  >  k  f 

*  I  am  inclined  to  suspect  that  the  shock  does  not  pass  through, 
but  over  the  surface  of  a  single  crystal,  if  it  be  a  small  crystal. 

Sulphate 
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Sulphate  of  potash  affords  a  small  spark,  and  is  luminous 
by  the  shock. 

Nitrate  of  potash,  commonly  called  nitre  or  salt-petre, 
affords  a  spark  which  is  beautifully  flame-coloured  on  its 
surface;  it  is  also  luminous,  but  its  light  is  of  short  du. 
ration. 

Muriate  of  potash  is  much  more  phosphorescent  than 
nitre,  and  its  light  is  of  longer  continuance. 

Hyper-oxymuriate  of  potash  is  lumious,  but  does  not  ex¬ 
plode  when  the  shock  is  passed  through  if. 

Acidulous  oxalate  of  potash  is  luminous  by  the  electric 
shock. 

Acidulous  tartrite  of  potash.  Red  and  white  argol,  and 
purified  crystallized  cream  of  tartar  afford  similar  results, 
except  that  cream  of  tartar  is  rather  more  luminous  than 
the  others.  They  do  not  give  a  spark  ;  but  a  cake  of  con¬ 
glomerated  crystals  allows  a  spark  to  pass  through  it,  ren¬ 
dering  it  almost  transparent. 

Neutral  tartrite  of  potash,  or  soluble  tartar  of  the  apo¬ 
thecaries,  is  rendered  luminous  by  the  explosion. 

Tartrite  of  potash  and  soda,  or  Rochelle  salt  of  the  apo¬ 
thecaries,  affords  a  beautiful  spark,  flame  coloured,  and 
ramified  upon  the  surface,  when  a  single  crystal  is  made  use 
of;  but  when  one  crystal  is  placed  upon  another,  and  the 
discharger  applied  to  the  uppermost,  only  a  purple  hissing 
stream  or  a  very  slight  spark  can  be  taken  from  it.  It  is 
luminous  when  the  shock  is  passed  above  its  surface. 

Acetite  of  potash  gives  a  purple  spark,  flame  coloured 
and  ramified  on  its  surface,  even  when  one«crystal  is  placed 
upon  another.  It  is  rendered  luminous  merely  by  taking 
the  spark  from  the  conductor  near  it;  and  by  exposure  to 
the  shock  it  is  beautifully  phosphorescent,  shining  with  a 
green  light,  and  is  even  superior  in  brilliancy  to  the  sulphu- 
ret  of  lime,  though  its  light  is  of  shorter  duration  than  in 
that  preparation.  This  salt  is  extremely  deliquescent,  in 
which  state,  and  even  when  quite  dissolved,  it  is  still  ren¬ 
dered  luminous  by  exposure  to  the  light  of  the  explosion. 

Soda.  Sub-carbonate  of  soda  affords  a  hissing  purple 
spark,  flame  coloured  on  its  surface.  It  is  phosphorescent 
by  the  shock. 

Sulphate 
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Sulphate  of  soda  gives  a  purple  spark,  and  is  luminous  Alkali  and  al 
,  ,  .  kaline  salts, 

by  the  shock. 

Nitrate  of  soda  is  not  at  all  luminous,  even  .when  the 
points  of  the  discharging  rods  are  in  contact  with  it,  during 
the  explosion. 

M  uriate  of  soda.  Several  native  specimens  of  different 
colours  were  tried,  and  gave  only  a  small  stream  of  electric 
light,  almost  without  any  sound.  They  were  all  luminous 
by  the  shock,  as  was  also  common  culinary  salt. 

Phosphate  of  soda  affords  only  a  purple  hissing  stream, 
but  is  luminous. by  the  shock,  though  in  a  less  decree  than 
the  sub-carbonate. 

Sub-borate  of  soda.  1st.  Tincal  gives  a  purple  hissing 
Spark,  apparently  proceeding  from  a  red  point  upon  its  sur¬ 
face.  It  is  but  slightly  luminous  by  the  shock.  2nd.  East 
Indian  borax  gives  no  spark,  but  the  electric  fluid  glides  si  - 
lently  over  every  part  of  its  surface  from  the  conductor  to 
the  knob  of  the  discharger.  Its  phosphorescency  by  the 
shock  is  superior  to  tincal,  but  not  equal  to  the  refined  bo¬ 
rax  of  the  shops.  3rd.  Refined  borax  affords  a  hissing  pur¬ 
ple  spark,  sometimes  flame  coloured  upon  its  surface ;  but 
when  a  large  piece  is  placed  on  the  conductor  it  allows  only 
a  purple  stream  to  be  drawn  from  it.  It  is  luminous  when 
the  explosion  is  made  above  it.  but  when  the  shock  is  passed 
through  it ,  the  phosphoric  appearance  is  very  brilliant  and 
has  a  greenish  tint,  the  light  is  of  short  continuance,  and 
the  salt  is  shattered  to  pieces. 

Ammonia.  Aqua  ammoniae  of  the  shops  is  not  luminous. 

Carbonate  of  ammonia  affords  a  dense  purple  spark,  ra- 
diated  on  its  surface.  It  is  rcry  luminous  with  a  white  light, 
when  the  shock  is  taken  above  it ;  but  it  possesses  a  delicate 
blue  or  rather  purple  tint,  when  the  rods  rest  upon  its  sur¬ 
face,  and  it  is  shattered  into  luminous  pieces  when  the  shock, 
is  passed  through  it. 

Sulphate  of  ammonia  gives  a  purple  hissing  stream  and  is 
luminous  by  the  shock. 

Nitrate  of  ammonia  is  not  at  all  luminous  when  properly 
prepared  and  crystallized  ;  but  it  is  slightly  phosphoric  when 
prepared  with  the  common  aqua  fortis  of  the  shops,  and 
not  carefully  crystallized. 
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Muriate  of  ammonia  affords  a  purple  spark,  and  is  lumi¬ 
nous  by  the  explosion. 

Succinate  of  ammonia  is  luminous  when  the  shock  is  passed 
above  it,  and  is  readily  dispersed  in  luminous  particles  when 
the  rods  are  placed  in  contact  with  it. 

Acids. 

Sulphuric,  nitric,  muriatic,  phosphoric  and  acetous  acid# 
are  not  luminous. 

Nitric  acid  affords  only  a  hissing  stream  instead  of  a  spark. 
It  is  extremely  phosphorescent  with  the  explosion  made 
above  it,  shining  w  ith  a  greenish  light ;  and  w  hen  the  shock 
is  passed  through  a  lump  of  crystals  it  is  fractured  into  nu¬ 
merous  phosphoric  pieces.  It  is  rendered  luminous  merely 
by  taking  sparks  from  *he  conductor  in  its  vicinity. 

Boracic  acid  is  next  in  phosphorescency  to  the  citric. 

Benzoic  acid  is  almost  equally  luminous  with  the  boracic. 

Tartaric  acid  affords  a  hissing  stream  instead  of  a  spark. 
It  is  luminous  by  the  shock,  but  not  quite  so  phosphoric  as 
the  benzoic  acid. 

Oxalic  acid  is  also  luminous  by  the  explosion,  but  less  so 
than  any  of  the  crystallizable  acids  here  mentioned. 

Arsenious  acid  gives  no  spark,  but  allows  the  fluid  to  pass 
freely  over  its  surface  from  the  conductor  to  a  considerable 
distance,  giving  the  sensation  of  a  shock  when  held  in  the 
hand;  but  when  placed  upon  the  conductor  and  the  knob 
of  the  discharger  rests  upon  its  surface,  the  spark  proceeds 
from  the  conductor  to  the  discharger,  through  the  substance 
of  the  acid,  rendering  it  semi-transparent.  It  is  very  phos¬ 
phorescent  with  a  white  light,  when  the  explosion  is  made 
above  its  surface;  but  when  the  points  of  the  rods  rest  upon 
it,  the  light  is  yellow  tinged  with  green. 

Metallic  Salts. 

Nitrate  of  silver,  commonly  called  lunar  caustic,  does 
not  give  a  spark,  neither  is  it  luminous  by  the  electric  light. 

Sulphate  of  mercury,  called  turpeth  mineral,  and  white 
crystallized  nitrate  of  mercury  are  not  luminous. 

Howard’s  fulminating  mercury  is  not  phosphorescent  by 
passing  the  shock  above  it  j  but  when  a  grain  or  tw  o  of  thi* 

salt 
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salt  are  placed  in  the  track  of  the  discharge  between  the  Metallic  salts, 
points  of  the  rods  it  explodes  with  a  slight  shock.  The  ex¬ 
plosion  is  accompanied  with  a  dark  red  or  crimson  coloured 
dame  and  slight  detonation,  it  is  a  very  pleasing  experi¬ 
ment,  and  when  exploded  upon  a  plate  of  glass  the  mercury 
is  revived,  and  silvers  the  plate  like  a  mirror,  but  it  is  easily 
elfaced.  When  exploded  upon  card,  a  coloured  stain  is  pro¬ 
duced,  which  is  indelible. 

*  t 

Muriate  of  mercury,  called  calomel,  is  not  luminous. 

Oxymuriate  of  mercury,  or  corrosive  sublimate  of  mer¬ 
cury,  ali'ords  only  a  purple  stream  on  its  fracture,  but  the 
smooth  convex  surface  which  has  formerly  been  attached  to 
the  vessel  it  was  sublimed  in  gives  a  fine  purple  spark,  of  a 
beautiful  bright  green  colour  on  its  surface.  It  is  very  phos¬ 
phorescent  by  passing  the  shock  above  it.  Great  caution  is 
required  in  making  experiments  with  this  substance,  as  elec¬ 
tricity  detaches  from  it,  and  throws  into  the  atmosphere, 
innumerable  minute  and  invisible  particles  of  this  caustic 
poisonous  salt,  which  produce  inflammation  of  the  mem¬ 
brane  lining  the  nose,  and  a  very  disagreeable  sensation  in 
the  mouth  and  fauces,  attended  with  a  slight  salivation. — - 
Similar  effects  occur  during  the  explosion  of  the  fulminating 
mercury,  if  frequently  repeated. 

Sulphate,  nitrate,  and  phosphate  of  copper  are  not  lu* 
minous,  neither  do  they  give  any  spark. 

Acctite  of  copper,  verdigris  of  the  shops,  gives  a  spark 
ramified  upon  its  surface,  but  is  not  luminous  by  the  electric 
explosion. 

Carbonate  or  rust  of  iron  gives  a  spark,  but  is  not  lu¬ 
minous. 

Sulphate,  gallate,  andprussiate  of  iron  are  not  luminous. 

Carbonate  and  acctite  of  lead  give  no  spark,  nor  are  they 
luminous. 

Muriate  of  lead  is  slightly  luminous  by  the  explosion. 

Sulphate  of  zinc  affords  a  small  purple  stream  instead  of 
a  spark.  It  is  not  luminous  when  the  explosion  is  made 
above  its  surface,  but  merely  in  the  track  of  the  fluid  when 
tiie  rods  rest  upon  it,  at  some  distance  from  each  other. 

Carbonate  of  zinc  or  calamine.  Several  native  specimens 
Vol.  XVII. — June.  1807.  G  of 
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Compounds 

containing 

salts. 


White  light  de¬ 
composed  into 
different  co¬ 
lours. 


of  this  substance  covering  crystals  of  a  calcareous  spar,  a?1 
well  as  the  levigated  calamine  of  the  shops,  were  phospho¬ 
rescent. 

♦ 

Aluriate  of  antimony  is  not  luminous. 

Phosphate  of  lime  and  antimony,  or  James’s  powder  of 
the  apothecaries  is  very  phosphorescent,  its  light  continu¬ 
ing  for  some  minutes. 

Tartrite  of  potash  and  antimony,  or  emetic  tartar  of  the 
apothecaries,  is  luminous,  but  not  comparable  with  James’s 
powder. 

Mi  scellaneous  Sab  stances. 

Soaps. — Common  hard  white  and  brown  soaps  afford  very 
good  sparks,  which  are  sometimes  flame-coloured  on  the 
surface;  but  they  are  not  luminous  even  in  the  track  of  the 
fluid  upon  their  surfaces.  Neither  is  the  common  soft  soap 
at  all  luminous. 

Sulphuret  of  potash  gives  a  purple  hissing  stream,  and  is 
not  luminous,  in  which  it  totally  differs  from  the  sulphuret 
of  lime. 

Common  fulminating  powder  is  not  luminous,  neither 
does  it  explode  with  the  shock  which  I  employ  in  these  ex¬ 
periments. 

Gun  powder  is  not  rendered  luminous  by  the  electric 
light,  nor  does  explode  with  a  small  shock. 

In  my  first  letter  correct — Vol.  XYr.  p.  281,  1.  7  from 
bottom,  after  surface ,  insert  and  lastly  along  its  surface. — 
P.  282,  I.  3.  from  bottom,  for  sulphate  r.  sulphuret. 


V. 

On  the  Decomposition  of  Light  into  its  most  simple  Elements ,* 
a  Fragment  of  a  IVork  on  Colours:  by  C.  A.  Prif.uk, 
formerly  Colonel  in  the  Corps  of  Engineers ,  and  Lec¬ 
turer  in  the  National  Institution .* 

W I1ITF,  light  is  decomposed  by  refraction  into  an  infi¬ 
nite  number  of  parts  or  rays.  They  have  a  different  co- 

*  Abridged  from  the  Aunales  de  Chimie  for  Sept.  180G,  p.  227. 

lour 
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$o\ir  at  every  point  in  the  length  of  the  spectrum,  and  this 
Colour  cannot  be  varied  by  a  new  refraction,  if  the  simpli¬ 
fication  of  the  spectrum  be  at  the  degree  to  which  Newton 
carried  it.  Though  in  the  spectrum  thus  simplified  the  lines  wh ich are  really 
of  demarcation  betw  een  the  colours  are  by  no  means  very  clistiru’t» 
perceptible;  it  is  impossible  to  ascribe  the  gradations  of 
their  tints  to  one  and  the  same. law.  Numerous  observa¬ 
tions  establish  the  existence  of  several  distinct  species  of 
colours;  and  their  division  into  seven  classes,  as  given  by 
Newton,  agrees  with  a  great  number  of  plnenomena.  Tet  but  not  always 
some  substances,  by  their  peculiar  refractive  power,  derange  ^ 

the  spaces  of  the  colours  in  the  spectrum;  so  that,  for  ex-  though  always 
ample,  the  green  rays  are  in  some  instances  brought  nearer  same  or" 
the  red,  in  others  nearer  the  violet.  This  proves,  that  the 
dispersion  of  the  rays  does  not  depend  absolutely  on  their 
own  nature.  These  are  the  principal  observations  it  ap¬ 
peared  to  me  necessary  to  make,  -in  order  to  shew  the  pre¬ 
sent  state  of  our  knowledge;  and  1  shall  now  proceed  to 
examine  the  action  of  coloured  bodies  upon  light. 

I  have  formerly  shewn,  that  all  kinds  of  transparent  bo-  The  yeilo 


)W 


and 

dies,  of  different  colours,  which  I  have  observed,  transmit biue  disaP" 
ultimately  only  on  the  red,  or  green,  or  violet  rays.  The  ^'ar  ^ 
progressive  absorption  never  finishes  by  any  other  colours, 
and  I  long  sought  in  vain  for  a  substance,  in  which  the  final 
absorption  should  be  of  the  yellowr  or  blue  rays. 

Such  a  result  could  not  fail  to  excite  my  attention.  I  re-  0  , 

J  .Sometimes  red, 

marked,  that,  under  certain  circumstances,  the  colours  ex- green  and  violet 
hi bi ted  by  refraction  were  almost  wrhol!y  these  three,  red,  ?n,y  exhibited 
green,  and  violet:  that  sometimes  yellow  appeared  to  arise  ot^ers 
from  a  mixture  of  red  and  green,  and  blue  from  a  mixture  compounded  of 
of  green  and  violet;  which  my  dial,*  as  well  as  the  placing  taese 
of  certain  coloured  glasses  on  each  other,  indicated  as  pos¬ 
sible.  1  perceived  too,  that  the  lints  of  the  seven  orders 
of  colours  might  be  imitated  by  the  three  primitive  colours 
alone  which  I  have  mentioned.  +  This  wras  sufficient  td 

suggest 

*  This  dial  is  simply  a  circle  exhibiting  the  seven  primitive  co- 
lours  conformably  to  the  ideas  of  Newton.  See  Optics,  Book  I; 

Prob.  2.  The  author  has  explained  the  principles  ot  the  construc¬ 
tion  of  this  dial,  and  its  leading  properties,  in  Iris  work. 

f  This  propositionof  three  primitive  colours  is  very  different  from 

C  2  that 
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suggest  to  me  the  idea,  that  perhaps  these  three  kinds  of 
rays  were  all  that  really  existed ;  a  proposition  that  required 
to  be  examined  with  care  proportioned  to  its  importance. 
Accordingly  I  inquired  into  the  probabilities  that  might  be 
brought  to  support  it,  and  compared  it  with  all  the  pheno¬ 
mena  of  colour  that  occurred  to  me,  and  lastly  I  verified  it 
by  direct  experiments. 

The  details  of  these  I  shall  reserve  for  the  last  place,  be¬ 
ginning  with  an  account  of  the  others. 

I  have  already  mentioned,  that  the  supposifion  of  three 
colours  was  not  inconsistent  w  ith  the  formation  of  all  the 
tints  of  the  spectrum.  Neither  is  it  in  contradiction  with 
the  unchangeableness  of  each  tint  by  a  second  refraction: 
for  if  a  red  ray  of  a  certain  degree,  for  example,  be  found 
in  the  spectrum  at  the  same  place  as  a  green  of  a  certain 
degree,  their  combination  will  give  a  yellow  of  a  particular 
tint;  and  as  these  two  rays  have  the  same  refrangibility,  a 
similar  refractive  pow'er  cannot  again  separate  them.  Ac¬ 
cordingly,  to  have  a  spectrum  in  all  points  similar  to  that 
which  really  occurs,  nothing  more  is  necessary  than  to  con¬ 
ceive  it  composed  of  three  spectrums  partly  overlaying  each 
other;  one  formed  of  red  rays,  differently  refrangible,  and 
of  different  tints ;  a  second,  trenching  a  little  upon  the  first, 
and  having  only  green  rays,  but  a  similar  gradation  of  tints 
corresponding  to  their  refrangibility ;  and  lastly  a  third, 
exhibiting  an  analogous  series  of  violet  rays,  and  in  like 
manner  trenching  upon  the  green.  On  this  hypothesis, 
there  will  be  no  disruption  of  the  whole  image,  whatever 
extent  be  given  to  it  by  refraction:  besides,  it  accounts  for 
seven  colours  separated  by  lines  of  demarcation,  which  no 
one  yet  has  explained. 

To  comprehend  this,  let  us  look  at  Fig.  1.  Pi.  IT.  which 
is  constructed  in  the  following  manner:  A  right  line  is  di¬ 
vided  into  seven  parts,  proportioned  to  the  spaces  of  the 
seven  colours  in  the  spectrum,  and  marked  by  the  initials 
of  those  colours.  On  each  of  the  points  of  division  I  have 

that  formerly  adopted;  for  the  red,  yellow  and  blue,  have  hitherto 
been  so  considered  ;  while  here  they  are  the  red,  green,  and  violet, 
the  exclusive  existence  of  which  is  proved  by  the  analysis  of  white 
light  in  several  rays,  as  will  be  seen  farther  on. 


erected 
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erected  an  ordinate,  and  afterward  drawn  the  arbitrary  in¬ 
clined  line  a  d ,  then  b  g  cutting  the  former  in  c,  and  lastly 
c  h  cutting  the  preceding  in  /.  I  suppose,  that  the  modi¬ 
fications  of  the  red  rays,  on  which  their  different  refrangi- 
bility  depends,  arc  represented  by  the  ordinates  correspond¬ 
ing  io  the  line  a  d:  these  quantities  express  nothing  relative 
either  to  the  velocity  of  the  rays,  or  the  magnitude  of  their 
particles  ;  perhaps  they  may  have  a  relation  to  their  density, 
or  to  any  other  quality  whatever  that  constitutes  their  dif¬ 
ference.  In  Newton’s  system  of  seven  classes  of  primitive 
colours,  there  are  likewise  red  rays  differently  refrangible; 
this  therefore  is  not  a  difficulty  peculiar  to  the  state  of  things 
I  am  examining.  In  like  manner  the  ordinates  of  the  line 
g  g  will  be  the  modifications  of  the  green  :  and  those  of  the 
line  h  e  the  modifications  of  the  violet.  Hence  it  is  evident, 
that  the  first  division  of  colours  from  a  to  b  will  be  red 
alone;  that  it  will  be  followed  by  a  mixture  or  combination 
of  green  and  red  from  b  to  c,  in  which  the  quantity  of  the 
latter  will  predominate,  and  give  orange;  after  which  an¬ 
other  mixture  of  red  and  green  M  ill  proceed  from  c  to  i/,  in 
which  the  green  w  ill  predominate  more  and  more,  forming 
yellow  ;  then  from  d  to  e  Mill  be  green  alone;  from  e  to/  the 
mixture  of  green  and  violet  that  produces  blue;  from/ tog 
th*  mixture  producing  indigo;  and  lastly  from  g  to  h  pure 
violet. 

But  another  very  striking  property  of  the  spectrum,  Accounts  for 
w  hich  has  not  hitherto  been  explained,  is  the  greater  bright- ^e^rjj^tnese 
ness  of  the  yellow  compared  with  the  rest.  This  proceeds 
evidently  in  my  figure  from  being  the  sum  of  the  light  of  the 
red  and  of  the  green.  In  the  blue  too  there  is  an  augmen-  Blue  next  in 

tafion  of  light  by  the  union  of  the  green  and  violet ;  but  deKree 

.  /  i  .  ,  and  "ffiy- 

the  effect  is  much  less  than  in  the  preceding  instance,  both 

from  the  nature  of  those  colours,  and  their  extent,  though 
there  is  some  trace  of  it  in  the  spectrum  when  properly  dis¬ 
played. 

By  this  figure,  however,  I  do  not  pretend  to  exhibit  any 
thing  more  than  what  may  possibly  happen.  For  this  rea¬ 
son  1  have  limited  the  ordinates  of  each  colour  by  a  right 
line  merely;  for  as  the  law  of  their  progression  is  not  known 
so  that  it  is  impossible  to  give  the  precise  curve,  1  have 
adopted  the  simplest  line  as  sufficient  for  my  purpose. 

The 
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the  'jiectrum 
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Solution  of  the 
problem. 


The  striking  agreement  of  my  hypothesis  with  the  pe^ 
culiarities  of  the  spectrum  excited  me  the  more  to  apply  ir 
to  the  dial  of  colours.  This  coloured  figure  has  such  sin¬ 
gular  properties,  that  the  mind  cannot  easily  bend  itself  to 
them.  How  indeed  can  it  conceive  the  existence  of  an  infi¬ 
nite  number  of  luminous  rays,  all  different  yet  equally  sim¬ 
ple?  How  is  it,  that  taken  in  pairs  from  the  extremities  of 
every  diameter  of  the  dial,  that  is  from  any  two  opposite 
points,  they  shall  always  form  the  same  white?  For  in¬ 
stance,  a  certain  red  ray  with  a  green  gives  xx  h i t e ;  an 
orange  with  n  blue,  the  same;  a  violet  with  a  yellow,  still 
the  same.  What  a  strange  similitude!  How  again  are  the 
seven  distinct  orders  of  the  spectrum  consistent  with  that 
insens'bie  gradation  of  the  tints  of  the  dial  recommended 
by  Newton,  and  in  fact  necessary?  Yet  all  these  are  so 
completely  supported  by  experiment,  that  their  reality  can¬ 
not  be  questioned. 

Thus  1  had  a  problem  to  solve,  the  complicated  data  of 
which  seemed  at  first  not  to  promise  a  simple  solution;  yet, 
after  various  attempts,  I  attained  my  object,  as  will  be  seen. 

First  I  considered,  that  both  the  nature  and  quantity  of 
the  red,  green,  and  violet  rays,  which  1  suppose  to  he  the 
sole  elements  of  white  light,  are  absolutely  unknown.  But 
1  could  likewise  conceive  them  transformed  into  coloured 
matters  of  such  intensity,  or  condensation,  that  the  mix- 
ture  of  at!  equal  quantity  of  each  should  produce  exactly 
white. 

In  the  second  place  1  drew  Fig.  2.  This  consists  of  three 
curves  nearly  circular  and  alike,  described  round  the  dial  in. 
the  following  manner.  I  first  described  three  equal  circles, 
having  their  centres  in  the  radii  drawn  through  the  divisions 
of  60,  180,  and  300  degrees;  and  the  circumferences  of 
which  were  targents  to  the  dial  at  the  divisions  of  250,  360 
and  120  degrees  respectively  I  then  modified  each  circum¬ 
ference  by  this  law,  that,  on  prolonging  „the  diameters  of 
the  dial  in  every  possible  direction,  the  sum  of  the  prolon¬ 
gations  of  every  diameter  to  the  new  curve  should  be  a  con¬ 
stant  quantity.  It  is  easy  to  understand  this  second  con¬ 
struction,  by  which  it.  will  appear,  that  the  resulting  curve 
differs  in  fact  little  from  the  circular  circumference. 

Thirdly, 
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Thirdly,  T  conceived,  that  all  the  prolongations  of  the 
radii  of  the  dial  to  the  red  curve  represented  each  a  pro¬ 
portional  quantity  of  my  red  matter  mentioned  in  the  para¬ 
graph  before  the  preceding ;  so  that  this  dial  is  surrounded 
by  a  red  crescent  to  a  certain  point,  whence  it  decreases  ac¬ 
cording  to  a  given  law.  We  must  likewise  admit  a  green 
envelop,  analogous  to  the  preceding,  and  limited  by  the 
curve  of  that  colour;  and  lastly  a  violet  envelop,  within 
the  third  curve. 

This  supposed,  if  for  each  point  of  the  dial  we  make  a 
mixture  of  colours  corresponding  to  that  point,  we  shall 
have  a  series  of  tints  in  imperceptible  gradation  from  one  to 
the  other :  which  intone,  place,  and  every  other  respect, 
will  be  extremely  analogous  to  the  colours  of  the  dial,  that 
i  had  previously  traced  conformably  to  the  ideas  of  Newton, 
and  are  such,  that  the  union  of  two  diametrically  opposite 
to  each  other,  will  every  where  form  a  white  identically  the 
same. 

This  is  a  result  which  I  offer  as  a  farther  probability 
greatly  in  favour  of  my  hypothesis  of  three  colours. 

It  is  true,  the  dial  constructed  by  the  first  method  differs  A  little  diff*  - 

•  •  ence  in  the 

a  little  from  that  by  the  last,  as  in  this  the  purest  red  is  place  0f  the 

somewhat  nearer  the  place  of  the  orange,  and  the  violet  colours, 
nearer  that  of  the  indigo.  But,  beside  that  this  difference 
is  little  in  itself,  it  is  supported  by  experience ;  for  the  re, 
lation  of  colours  in  general,  and  the  progress  of  their  ab¬ 
sorption,  appear  to  give  some  preference  to  the  latter 
method. 

Still  I  must  repeat,  that  the  observations  I  have  here 
made  are  only  to  shew  the  possibility  of  the  thing;  the 
question  can  be  decided  only  by  the  direct  examination  of 
tin:  rays  of  light  on  the  spectrum  in  its  simplest  state,  and 
this  remains  for  me  to  give. 

As  few  have  the  means  of  procuring  this  very  simple  Not  easy  to  ob- 
spectrum,  and  there  is  some  difficulty  in  applying  them,  I  of^he5 'greatest 
shall  enter  into  this  subject  somewhat  at  large.  This  I  con- simplicity  ;  and 
ceive  to  be  the  more  necessary,  as  few  appear  to  have  re-  *cvv  lla^!done 
peated  experiments  of  this  kind  since  Newton,  at  least  with 
due  precision.  Treatises  on  optics  indeed  do  not  mention 
(his  repetition  formally,  many  philosophers  having  attempt¬ 
ed 
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ed  it  without  success,  and  others  hating  persuaded  them¬ 
selves  a  little  too  hastily,  that  they  had  completely  succeed¬ 
ed;  as  Abbe  Nollet,  for  instance,  whose  name  has  been 
quoted  as  an  authority. 

I  should  not  myself  have  had  the  means  I  long  wished, 
but  from  the  politeness  and  enlightened  assistance  of  Mr. 
Tremery.  Fortunately  his  study  was  provided  with  every 
thing  necessary;  but  i  shall  first  briefly  describe  the  nature 
of  the  experiment,  and  the  conditions  indispensably  requi¬ 
site. 

The  business  was  to  repeat  the  experiment,  in  which 
Newton  obtained  a  well  deli  Tied  solar  spectrum,  the  breadth 
of  which,  by  concentrating  the  pencil  of  light,  w  as  reduced 
to  y-g,  or  of  its  length  ;  and  which  consequently  exhi¬ 
bited  the  homogeneal  ra\s  incomparably  more  distinct  from 
each  other  than  in  the  common  speefrum.  Opt.  Took  I. 
Part  1.  Exp.  11. 

I  have  already  hinted  above,  that  the  success  depends, 
1st.  in  operating  on  a  pencil  of  light  that  is  very  small  be¬ 
fore  it  reaches  the  prism  ;  2dly.  in  producing  by  the  prism 
a  considerable  dispersion  of  the  coloured  rays;  and  3dly. 
in  receiving  their  dissected  image  on  a  plane  very  distant 
from  the  point  of  the  angle  of  dispersion. 

But  these  three  conditions  are  not  of  themselves  suffi¬ 
cient.  It  is  almost  impracticable  to  attain  the  desired  ob¬ 
ject  by  their  concurrence,  when  the  rays  arrive  at  first  in 
parallel  directions;  still  more  if  they  arrive  diverging,  as 
they  do  w  hen  a  pencil  of  light  is  admitted  through  a  simple 
hole  in  the  v-indow  shutter  of  a  dark  room  ;  in  which  case 
the  sensible  diameter  of  the  sun’s  disk  must  occasion  a  di¬ 
vergence  of  the  pencil.  There  is  only  one  circumstance  fa¬ 
vourable  therefore,  that  in  which  the  rays  may  be  rendered 
convergent,  without  infringing  the  preceding  conditions. 

The  only  method  of  doing  this  did  not  escape  the  sagacity 
of  Newton.  lie  effected  it.  by  placing  at  a  considerable 
distance  from  the  shutter,  and  but  a  little  before  the  prism, 
a  lens  of  a  long  focus,  which  by  its  position  regulated  the 
distance  of  the  plane  on  which  the  spectrum  was  to  be  re¬ 
ceived.  In  this  way,  and  by  the  assistance  of  some  other 
precautions,  he  resolved  this  grand  problem  in  optics. 

ThQ 
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The  following  is  the  manner  in  which  we  proceeded,  and 
jts  results. 

It  is  not  easy  to  procure  a  single  lens,  that  shall  be  ca-  r^noulty  of 
pable  of  giving  a  focus  of  ten  or  eleven  feet  in  the  position  a  &ooc5 

in  which  Newton  employed  it;  for  several  glasses  of  little 
curvature,  that  were  lent  me  as  fit  for  the  purpose,  were 
altogether  incapable  of  effecting  it.  I  then  imagined,  that 

I  might  succeed  by  placing  near  the  shutter  an  object  glass  Resource  of  the 
of  short  focus,  to  make  the  pencil  very  divergent  beyond aUlll0r' 

it;  and  placing  at  the  same  time  at  a  sufficient  distance, 
an  excellent  lens  of  Mr.  Tremery’s  of  five  feet  focus. 

The  effect  answered  our  wishes,  and  in  consequence  we  His  apparatus 
arranged  our  apparatus  as  follows:  1,  on  the  outside  of  LSLri0'A 
the  w  indows,  a  plane  metallic  speculum,  to  reflect  the  solar 
image:  2,  an  object  glass  of  87  centimetres  (33  inches) 
focus,  distant  from  the  speculum  about  24  centimetres 

t 

(9,  36  inches):  3,  a  diaphragm,  pierced  with  a  hole  six 
millimetres  in  diameter  (2.36  lines,)  and  at  the  distance  of 

II  centimetres  (4.  3  inches)  from  the  object  glass,  to  in¬ 
troduce  the  pencil  of  light  into  the  room:  4,  a  lens  of  1G2 
centimetres  (5  feet,  3  inches  focus,  placed  32  centimetres 
(1  foot)  from  the  object  glass:  5,  at  11  centimetres  (4.  3 
inches)  from  the  lens  a  prism  of  very  clear  flint  glass,  with 
angles  of  60°,  covered  with  black  paper  on  each  side,  ex¬ 
cept  at  the  place  left  for  the  transmission  of  the  rays;  this 
prism  being  continued  so  as  to  be  moveable  in  different 
directions,  as  occasion  might  require:  6,  a  board  covered 
with  white  cloth,  at  the  distance  of  422  centimetres  (13 
feet,  8  inches)  from  the  lens.  All  these  were  placed,  kept, 
or  brought  into  the  proper  directions,  suited  to  their  several 
purposes,  and  to  the  course  of  the  sun.  The  place  too  was 
so  contrived,  as  to  be  rendered  pretty  dark  at  pleasure. 

Having  taken  every  possible  care  in  arranging  our  appa¬ 
ratus,  wre  were  able  to  obtain  every  day,  when  it  w  as  fine 
weather,  a  very  simple  spectrum  for  several  hours; 
which  was  quite  sufficient  for  our  various  experiments,  at 
some  of  which  Messrs.  Berfhollet,  the  father  and  son,  Mr. 

Haplaee,  and  other  gentlemen  w  ere  present. 

The  spectrum  was  very  distinctly  bounded  by  two  ree-  A  very  (liJ |c 
tjlincar,  gnd  perfectly  parallel  sides.  Its  length  was  a  iittle  spectrum  9^ 


more 


inches  long 

*  to 


<> 
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JSrcadth  l-25th.  more  than  24  centimetres.  (9.  36  inches)  Its  breadth  was 

of  its  length,  when  the  aperture  in  the  diaphragm  was 

|  ()  millimetres.  (2.  31  lines)  Sometimes  this  was  reduced  oiv: 

half,  and  the  contraction  of  the  spectrum  was  proportional, 

the  breadth  then  not  being  more  than  -^5 ;  and  lastly,  by 

diminishing  the  aperture,  it  was  reduced  to  ¥'T  of  the  length. 

Colours  bright  As  to  the  strength  of  tjie  colours,  they  were  vivid  and 

«md  mvhI.  bright  as  might  he  expected.  The  impression  on  the  eye 
At  a  little  dis-  '  ,  r  .  „  .  / 

tance  it  appear-  was  such?  on  account  of  the  narrowness  of  the  image,  that 

rd  triangular,  at  a  few  decimetres  (  two  thirds  of  a  foot)  from  tho  cloth 
the  red  forming 

the  point.  ‘he  spectrum  appeared  as  two  straight  lines,  forming  a 
small  angle,  the  apex  of  which  was  at  the  red  extremity, 
and  the  base  at  the  violet.  On  going  nearer  it  appeared  a 
single  line.  It  was  the  same,  if  the  spectrum  were  examined 
from  a  distance  through  a  glass.  This  doubling  or  radiating 
of  the  image  depends  on  the  conformation  of  the  eye,  and 
is  connected  with  some  other  phenomena,  of  winch  l  may 
hereafter  give  an  account. 

The  line  of  de-  The  distinction  of  the  colours,  and  their  separation  into 

tnarcation  seven  classes,  was  likewise  one  of  the  objects  of  our  en- 
between  the 

colour;  not  quiry.  Though  the  existence  of  this  distinction  was  per- 

very  precise,  ccived,  it  must  be  confessed,  that  it  was  not  easy  to  trace 
all  their  divisions.  I  made  some  attempts  to  effect  if,  the 
narrative  of  which  i  shall  pass  over  for  the  present:  merely 
observing,  that  Newton  did  not  make  Ids  division  on  a 
More  so  in  the  spectrum  thus  narrowed,  but  on  one  much  larger,  obtained 
cnnii  'O.i  -pec-  }n  USUai  way  without  a  lens.  Opt.  I,  part  2,  prob.  I. 

Lastly  I  shall  observe,  that  the  green  colour  in  our  spcc- 


i  he  green 

shortened;  trum  did  not  extend  quite  to  the  middle  of  its  length,  whence 
the  blue  and  **  followed,  <  hat  the  shades  between  the  green  and  red 

violet  lengthen- were  a  little  shortened,  and  those  of  the  blue  and  violet 
cd 

proportionally  elongated.  T  hese  effects  were  owing  no 
from  the  nature  doubt  to  the  nature  of  the  Hint  glass,  of  which  our  prism 
ol  the  glass.  was  made.  W  e  had  no  opportunity  of  procuring  common 
glass  free,  from  streaks.  Having  tried  a  hollow  prism, 
formed  of  glasses  joined  together,  and  filled  with  water; 
the  faces  of  the  glasses  occasioned  duplications  of  the  spec¬ 
trum,  which  rendered  it  confused ;  so  that  we  returned  to 
our  English  Hint  glass,  which,  while  perfectly  void  of 
colour,  combined  homogeneity  of  substance,  and  accuracy 

of 
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of  structure,  with  the  finest  polish;  in  short,  it  was  to  all 
appearance  free  from  defect. 

It  now  remains  for  me  to  speak  of  the  particular  ex-  Experiments, 
periments  on  the  analysis  of  colours,  which  I  had  long 
planned.  v 

The  reader  may  recollect,  that  I  had  suspected  the  blue  Hypothesis, 
to  be  merely  the  result  of  a  combination  of  green  and  violet  0f 

rays;  and  that  in  like  manner  the  yellow  proceeded  only  green  and 
from  a  mixture  of  green  and  red.  I  reasoned  then  in  this  of. 

manner:  on  the  supposition  (hat  in  reality  there  existed  no  green  and  red. 
simple  rays  of  blue,  if  we  prevent  the  arrival  of  rays  to  t'0I,sequcnce;;’ 
that  part  of  the  spectrum,  either  by  a  substance  that  suffers 
only  the  green  rays  to  pass,  or  by  one  that  allows  a  passage 
to  the  violet  only,  we  shall  find  beyond  these  substances 
only  green  or  violet;  otherwise,  supposing  the  blue  rays  to 
be  simple,  they  w  ill  traverse  neither  of  the  substances  I 
have  mentioned,  as  we  shall  find  beyond  them  nothing  but 
black.  We  may  reason  ia  a  similar  way  with  respect  to 
the  yellow,  which  must  be  subjected  to  the  trial  of  a  red 
substance  and  a  green. 

Thus  we  must  be  furnished  with  three  substances  coloured  Requisites  fax 
in  the  requisite  manner.  For  the  violet  I  employed  an  meatM  6  i 
ammoniacal  solution  of  copper,  in  a  phial  with  plane 
parallel  surfaces:  for  the  green  a  solution  of  muriat  of 
copper,  in  a  similar  phial :  and  for  the  red,  either  wine  of 
a  good  colour,  or  a  tincture  of  cochineal.  All  these  must 
be  sufficiently  concentrated,  or  they  M  il!  transmit  other 
rays,  beside  those  we  have  in  view.  This  concentration 
lias  the  inconvenience  of  rendering  the  colour  obscure,  it  is 
true,  and  this  is  some  obstacle  to  their  use;  but  it  is  the 
only  way  in  which  nature  permits  us  to  obtain  simple 
colours,  and  we  must  be  content  with  it. 

Coloured  glasses  might  be  substituted  for  the  red  and 
green  liquors  ;  but  with  respect  to  the  violet  I  could  not 
procure  any,  on  which  1  could  depend. 

Every  thing  being  thus  prepared,  I  made  my  experiments 
in  concert  with  Mr.  Tremery  and  Mr.  Drappicr. 

We  had  a  screen,  wffiich  we  could  place  at  will  befbre 
the  cloth  opposite  the  place  of  the  spectrum.  In  this  screen  /'lPParatus’  , 
*vas  a  small  circular  hole  3  or  4  millimetres  (I.  \7  or  I.  56 

line) 


2S 
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Blue  light 
transmitted 
through  a  green 
medium  was 
green  ; 

through  violet, 
Mas  violet. 


line)  in  diameter,  by  means  of  "which  we  could  allow  a 
small  coloured  pencil  to  fall  on  the  cloth,  Avhilc  all  (he  rest 
was  dark.  Wc  could  easily  ascertain,  that  this  little  pencil, 
taken  successively  from  the  different  colours,  was  simplified 
as  much  as  possible  by  refraction ;  for  the  circular  spot, 
examined  some  distance  with  a  prism,  was  not  at  all  irregular. 

VY  e  then  passed  through  the  small  hole  a  pencil  of  very 
decided  blue;  and  in  this  respect  our  latitude  of  choice  was 
great,  since  in  our  spectrum  the  blue  had  ail  extent  of  more 

than  54  millimetres.  (2  inches)  The  blue  spot  being  well 

.  ✓ 

formed  on  the  cloth,  the  green  phial  was  placed  before  the 
hole;  when  the  light  of  the  spot  was  immediately  much 
weakened,  and  its  colour  changed  to  green.  On  substituting 
the  violet  phial  in  the  place  of  the  green,  the  spot  became 
violet.  This  experiment  was  repeated  several  times,  that 
we  might  convince  ourselves  of  the  fact,  and  succeeded 
uniformly. 

Yellow  changed  The  trial  with  the  yellow  succeeded  in  like  manner;  it 
was  changed  successively  to  red  and  green,  according  to  the 
substance  opposed  to  the  rays. 

Another  day  these  experiments  were  repeated  w  i(h  some 
little  alterations.  V\  hen  the  small  round  image  fell  upon 
the  cloth,  we  went  behind  to  look  at  it;  and  found  that  it 
passed  through,  appearing  on  the  back  of  the  cloth,  w  hich 
was  muslin  well  stiffened  with  starch.  In  this  wav  w  e  could 
make  our  experiments  more  conveniently,  as  We  had  only  to 
cover  our  eye  with  a  coloured  substance,  and  look  at  the 
Blue  light,  as  littlospot  through  it.  Y\  hen  the  spot  was  formed  by  blue 
light,  it  appeared  green,  or  violet,  according  to.  the  sub-* 
atari ce  interposed,  i  1; rough  a  red  substance  no  light  was 
seen:  a  proof,  that  the  preceding  effect  did  not  arise  from 
w  hite  light  mixed  w  ith  blue.  If  it  w  ere  viewed  through  an 
orange  glass,  the  property  of  w  hich  is  to  absorb  only  the 
blue  and  violet  rays,  the  spot  appeared  green;  a  proof 
that  it  was  formed  in  reality  by  green  and  violet  rays. 

finally  the  yellow  spot  exhibited  similar  appearances; 
altogether  invisible  through  a  violet  substance,  it  shewed 
itself  green  or  red  through  substances  of  these  colours. 

Such  are  the  results,  that  confirm  my  opinion  of  the 
i-iIoum,  red  elementary  parts  of  light.  Now  let  these  be  combined  with 

tho 
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the  effects  of  absorption,  which  ultimately  leaves  only  red, 

^recn,  or  violet  rays;  with  the  simple  and  natural  explana¬ 
tion  of  the  principal  appearances  of  *the  spectrum,  by 
means  of  three  kinds  of  rays;  with  tiie  happy  manner  in 
which  these  three  kinds  are  applicable  to  the  properties  of 
the  dial  of  colours,  and  remove  its  complication;  and  I 
think  the  whole  will  support  my  proposition,  if  it  do  not 
.  hence  appear  to  the  natural  philosopher  as  a  fact  established 
beyond  all  question,  at  least  he  cannot  refuse  to  consider  it 
as  already  grounded  on  strong  probabilities,  and  sufficiently 
interesting  to  merit  a  thorough  investigation,  which  my 
occupations  have  prevented  me  from  pursuing  any  farther. 


Recapitulation. 

Thus  our  system  of  colours  appears  to  me  reduced  to 
these  few  data :  three  sorts  of  luminous  rays,  of  a  parti¬ 
cular  and  unknown  nature :  red,  green,  and  violet.  Com¬ 
bined  by  twos,  the  red  and  green  produce  yellow  ;  the 
green  and  violet,  bine;  the  violet  and  red,  purple:  the 
three  together  produce  white;  and  lastly,  the  intermediate 
shades  are  according  to  the  proportional  quantities  of  their 
elements. 

Bodies  exercise  a  general  action  on  all  the  rays  of  light, 
and  a  particular  one  relative  to  their  peculiar  nature.  If 
the  white  pencil  fall  obliquely  on  the  surface  of  a  trans¬ 
parent  body,  the  rays,  as  they  penetrate  it,  deviate  from 
their  original  direction,  some  more,  others  less,  according 
to  their  nature.  Here  we  have  a  true  analysis  of  white 
light,  in  which  its  three  simple  elements  may  be  found 
separate,  as  well  as  combined,  in  different  proportions. 
It  is  thus  that  refraction  exhibits  a  series  of  tints,  which 
differ,  in  different  bodies,  both  with  respect  to  their  general 
deflection,  measured  by  its  mean  quantity,  in  the  relative 
dispersion  of  the  rays,  and  in  the  particular  position  of 
each  colour. 

If  the  affinity  of  the  body  for  the  rays  of  light,  be  such 
as  to  absorb  some  into  its  own  substance,  it  will  be  coloured ; 
and  will  exert  a  preferable  or  stronger  action  on  certain 
sorts  of  rays.  In  a  small  mass,  the  body  will  first  absorb 
these  rays,  to  w  Inch  it  has  a  preferable  affinity  ;  and,  if  its 

action 
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action  on  the  two  simple  kinds  do  not  give  a  marked  prd* 
ponderance  to  one  of  them,  it  will  be  a  mixed  combination. 
Absorb  others  that  will  first  disappear.  The  mass  of  the  body  being 

till  bvincreasin0,  gradually  increased,  the  destruction  of  the  rays  will  go 

their  thickness  by  new  mixtures,  still  progressively;  the  kind  least  acted 
they  transmit  ...  '  .  .  ,  .  .  ...  ..  . 

110ae  upon  will  remain  the  last,  and  it  will  necessarily  be  onu 

of  these  three,  red,  green,  or  violet;  after  which  no  more 

light  will  be  transmitted.  Such  are  the  phenomena  of 

absorption,  and  its  different  gradations. 

1  shall  give  here  one  of  the  last  results  of  my  experi¬ 
ments,  which  might  have  created  some  confusion,  had  it 
been  mixed  with  the  preceding  considerations,  yet  tends  to 
confirm  their  principles. 

White  pro-  I  had  an  inclination  to  try,  whether  the  light  from  a 

<Jucel  bv  com-  „\vcn  part  of  the  single  spectrum,  combined  with  that  of 
bming  opposite  ®  °  1  7 

points  of  the  another  part  chosen  for  the  purpose,  would  produce 
spectrum.  white. 

To  carry  this  into  execution,  I  placed  before  the  image 
of  the  spectrum,  received  on  the  cloth  a  screen,  by  which 
one  portion  was  concealed,  and  another  left  open.  This 
screen,  however,  was  perforated  by  a  small  hole,  through 
which  passed  a  ray  of  coloured  light  belonging  to  that  part 
,  of  the  spectrum  which  was  concealed.  Lastly,  this  little 

coloured  ray  was  received  on  a  metallic  speculum,  placed 
between  the  screen  and  the  cloth,  and  inclined  so  as  to 
throw  it  on  a  given  point  of  that  part  of  the  spectrum, 
which  arrived  freely  on  the  cloth.  Thus  the  colour  arising 
from  the  mixture  of  two  rays  of  light  was  observed. 

I  varied  the  trial  of  this  apparatus  on  different  points; 
the  corresponding  tints  of  which  were  diametrically  op¬ 
posite  on  the  dial  of  colours.  In  several  instances  I  did 
not  obtain  a  white  free  from  all  tint  of  colour,  because,  a 


Clearest  white 
from  the  ex¬ 
tremity  of  the 


red,  and  boun-  certain  proportion  in  the  quantity  as  well  as  quality  of  the 
<Lr\  of  gw  a  elements  is  necessary:  but  having  carried  the  little  image 


almost  to  the  limit  of  the  green  and  blue,  it  gave  a  decided 
and  bright  white,  when  thrown  on  the  extremity  of  the 
red. 

This  very  remarkable  fact  adds  fresh  support  to  my 
proposition  respecting  the  compound  state  of  the  colour  in 
certain  parts  of  the  spectrum,  simplified  to  the  utmost. 

For, 


MATCHES  FOR  ARTILLERY. 

For,  if  the  combination  of  the  three  colours  I  hare  men* 
tioned  be  necessary  to  produce  white,  as  every  thing  tends 
to  persuade  us,  avc  must  admit  the  existence  of  violet  in 
the  greenish  blue  with  which  the  experiment  was  made. 

N.  B.  It  may  be  necessary  to  add,  in  explanation  of 
Fig.  2.  Plate  11.  that  the  colours  of  the  three  circles  are 
distinguished  by  dotted  lines;  the  red  by  round  and  long 
points  alternately ;  the  green  by  one  long  point  and  two 
round  ;  the  violet  by  one  long  and  three  round. 


VI. 


IVooden  Matches  for  Artillery  to  he  used  instead  of  Rope 

Match ,  or  Port-Fires :  read  at  the  National  Institute , 

April  1806.  By  C.  L.  Cadet*. 

For  several  centuries  rope  match  only  was  used  for  firing  Rope  or  com,' 
great  guns,  mortars,  howitzers,  and  other  pieces  of  ar- mon  matcl1* 
tillery.  This  match,  as  is  well  known,  is  a  rope  of  supple 
hemp,  of  a  mulling  size,  boiled  for  twro  hours  in  a  bath  of 
saltpetre,  ashes,  quicklime,  and  horse-dung.  This  rope, 
when  dried,  burns  slowly  to  the  end,  in  the  manner  of 
touchwood,  and  communicates  its  fire  like  red-hot  coal. 

For  use  it  is  twisted  round  a  staff  called  a  port-matcb,  ami 
left  to  project  near  five  inches  beyond  its  end,  this  length 
burning  an  hour. 

This  match  has  several  inconveniences.  It  requires  con-  The  incon 
stant  attendance,  since  it  must  be  unrolled  from  the  staff 
every  hour,  or  oftener;  a  tolerably  heavy  rain  puts  it  out; 
it  gives  the  artilleryman  no  light  by  night;  and  the  end 
beyond  the  staff  is  not  always  steady,  so  that  the  gunner  is 
slow  in  firing  his  piece.  In  these  accounts  its  use  is  now 
confined  to  garrisons,  except  for  carrying  fire  in  the  field, 
where  for  other  purposes  port-fires  are  employed. 

These  port-fires  are  paper  tubes,  filled  w  ith  a  mixture  Port-fires, 
of  sulphur,  saltpetre,  and  a  very  little  neat-powder.  This 
composition,  the  greater  part  of  which  is  saltpetre,  burns 
and  melts  with  great  activity,  giving  a  vivid  and  bright 


veniences. 


*  Annales  de  Chimie ,  Sep.  1806,  p.  314. 
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flame,  Minch  quickly  sots  fire  to  the  priming.  In  this 
respect  they  are  far  preferable  to  match,  since  they  give 
light  to  the  gunner,  their  lire  is  more  vivid,  and  they  are 
more  easily  guided;  but  these  advantages  are  counter¬ 
balanced  by  dangers  and  defects.  The  saltpetre  in  these 
port-fires  is  never  entirely  burnt,  but  part  runs  out  of  the 
tube.  When  the  materials  are  not  well  powdered,  they 
are  subject  to  spit,  or  throw  out  pieces  of  burning  salt¬ 
petre  to  the  distance  of  three  or  four  feet,  which  may  oc¬ 
casion  serious  accidents,  particularly  on  board  ships.  I 
myself  had  my  hair  set  on  fire,  and  a  hole  burnt  through 
both  my  coats,  by  a  spark  of  this  kind.  In  ships  they  are 
obliged  to  be  kept  in  the  middle  of  a  tub  of  water  on  this 
account. 

These  were  the  only  means  employed  to  fire  pieces  of 
artillery,  when  one  of  my  correspondents  at  Madrid  ac¬ 
quainted  me,  that  Messrs.  Borda  and  Proust  had  proposed 
to  the  Spanish  government,  to  substitute  instead  of  the 
cannon  match,  wooden  rods  impregnated  with  nitrate  of 
copper.  lie  added,  that  these  rods  burnt  like  touchwood, 
forming  a  pointed  red  coal ;  and  that  the  trials  with  them 
succeeded  perfectly,  though  they  had  not  been  adopted. 
I  informed  his  excellency,  the  minister  at  war,  of  this  new 
method ;  and  he  requested  me  to  make  the  necessary  ex¬ 
periments  for  ascertaining  its  utility,  directing  Mr.  Lcs- 
pagnol,  a  captain  in  the  artillery,  to  assist  me  in  the 
inquiry. 

My  first  idea  was,  that  all  kinds  of  wood  could  not  be 
equally  fit  for  the  purpose;  and  that  the  difference  of  their 
porosity  would  occasion  a  diirerence  in  their  combustibility. 
Before  I  tried  the  metallic  nitrats,  I  took  common  salt¬ 
petre,  and  boiled  several  kinds  of  wood  in  a  strong  solu¬ 
tion  of  it,  which  they  imbibed  in  different  proportions. 
This  attempt  did  not  succcd :  the  only  wood  that  burnt 
quickly  was  the  common  cane,  used  for  dusting  clothes, 
or  7'otang ;  but  its  coal  had  no  substance,  the  least 
blow  breaking  it  off,  and  extinguishing  it.  I  then  got 
a  joiner  to  make  me  some  square  rods,  half  a  yard  long, 
of  oak,  elm,  ash,  elder,  birch,  poplar,  lime,  and  fir. 
I  took  two  parcels  of  these,  and  boiled  oue  in  a  solution 

of 
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of  nitrate  of  copper,  the  other  in  a  solution  of  nitrate 
of  lead.  In  each,  the  oak,  elm,  ash,  and  elder,  were  Oak,  ash,  elm, 
not  saturated,  and  burnt  in  the  usual  manner :  the  others and  e,der’ do 
afforded  me  very  good  matches.  But  before  I  enter  at  Birch,  poplar, 
large  on  their  properties,  I  shall  observe,  that  I  conceive  jj™6’ ai)d  fir> 
the  nitrate  of  copper  should  be  rejected,  because  it  is  too  Nitrate  of  cop- 
dear,  it  quickly  corrodes  the  boilers,  and  its  vapour  is  dlsadvanta" 
noxious.  Accordingly  1  confined  myself  to  the  nitrate  of 
lead;  and  1  found  after  several  trials,  that  it  answered  the 
purpose  completely. 

The  wood  that  did  best  was  that  of  the  lime,  birch,  or  Lime,  birch, 
poplar.  To  compare  their  properties,  I  weighed  some  rods  P°PIar 
both  before  and  after  boiling ;  I  ascertained  how  much  their 
wreight  was  increased,  and  how  long  they  continued  burn¬ 
ing;  and  I  calculated  how  much  of  each  a  pound  of  nitrate 
of  lead  would  saturate.  The  following  table  gives  the 
proportions. 


Name  of  the 

Weight  of  a  yard 

Weight  after. 

Gained  in  weight.  Their  proper¬ 

wood 

before  the  expe¬ 
riment. 

• 

ties  compared. 

Grains. 

Grains. 

Grains. 

Birch 

888 

1416 

528 

Poplar 

516 

936 

420 

Lime 

888 

1728 

840 

Name  of  the 

Length  saturated  by  a 

Time  each  con¬ 

wood. 

pound  of  nitrate  of 

tinued  burn¬ 

lead. 

ing. 

Yards.  Ft.  Inches. 

Hours. 

Birch 

17  1 

3 

Poplar 

212  8 

2 

Lime 

10  2  9 

3 

From  this  comparative  trial  it  follows,  that  the  lime  tree 
affords  the  best  wood  for  matches  for  artillery;  and  with  it 
I  made  the  experiments  desired  by  the  minister,  in  presence 
of  Mr.  Lespagnol. 

There  are  circumstances  in  w  hich  the  service  of  the  Light  some- 
artillery  requires  light.  Rods  impregnated  merely  with  times  aecessar?- 
nitrate  of  lead,  produce  a  coal  sufficient  to  discharge  a 
cannon,  but  no  light  is  afforded  by  them  I  conceived,  Subsequent  im- 
that,  if  they  were  impregnated  with  oil  of  turpentine,  they  pr,eg”atlon  with 

-IT  -'CTTrTT  T  '  Oil  of  turpen- 

V  OL.  A  V II.  JUNE,  1807,  D  might  tine  produced 

,  this. 
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Two  other  ad 
vantages  in 
thw. 


The  author's 
theory. 


Lead  easily 
reduced. 

Its  acetate  con¬ 
verts  rope  into 
a  match. 


Light  woods 
absorb  most 
»alt. 


might  yield  flame,  without  detriment  to  the  action  of  the 
nitrate;  and  my  hopes  were  realised,  for  rods  thus  pre¬ 
pared  furnished  both  light  and  fire  at  pleasure.  In  this 
addition  I  found  two  other  advantages:  one,  that  of  render¬ 
ing  the  wooden  match  impervious  to  water;  the  other,  that 
of  facilitating  the  reduction  of  t lie  lead,  part  of  which  I 
was  apprehensive  might  be  carried  off  in  vapour,  and  in¬ 
jure  the  health  of  those  who  respired  it. 

The  theory  of  the  process  1  adopted  is  simple;  and  it  is 
easy  to  explain,  why  metallic  nitrates  succeed  better  than 
nitrate  of  potash.  However  dry  the  wood  may  be,  it  al¬ 
ways  retains  a  little  of  its  water  of  vegetation  or  of  com¬ 
position,  which  is  an  obstacle  to  its  proper  combustion. 
By  boiling  the  rods  in  a  solution  of  nitrate  of  lead  or  of 
copper,  which  on  account  of  its  specific  gravity  requires  a 
high  temperature;  this  fluid  dilates,  softens,  and  penetrates 
the  fibres  of  the  wood,  and  expels  their  water  of  vegeta¬ 
tion,  which  is  replaced  by  that  of  crystallization.  The 
nitrate  then  comes  into  immediate  contact  with  the  carbon 
of  the  wood,  whence  the  rapidity  of  its  combustion. 
The  nitrate  of  potash  does  not  answer  so  well,  because,  re¬ 
taining  much  water  of  crystallization,  its  solution  does  not 
acquire  so  high  a  temperature:  and,  supposing  it  able  to 
penetrate  the  wood  as  intimately,  it  carries  into  it  too 
much  water,  for  its  combustion  to  be  progressive  and  con¬ 
tinual  A  proof  of  this  reasoning  may  be  found  in  the 
composition  of  the  two  salts:  nitrate  of  lead  contains  *75 
of  its  base,  that  of  potash  but  *49. 

The  rapid  combustion  of  the  wooden  match  is  owing 
also  to  the  facility,  with  which  the  salts  of  lead  are  re¬ 
duced,  when  in  contact  with  burning  charcoal.  If  a 
hempen  rope  be  boiled  in  a  solution  of  acetate  of  lead,  and 
afterward  dried,  it  may  be  used  as  a  match.  It  burns 
«lowly  like  touchwood,  and  has  a  very  bright  coal.  The 
oxide  of  lead,  as  the  metal  is  reduced,  gives  out  its  oxigen 
to  (he  carbon,  and  accelerates  the  combustion*. 

On  comparing  the  specific  gravity  of  wTood  w  ith  its  satu- 

*  We  have  a  familiar  instance  of  this  in  the  popular  experiment 
of  burning  a  red  wafer  in  the  tiame  of  a  candle.  Ed. 
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ration  bv  salts,  we  find,  that  the  lighter  the  wood,  the  more 
saline  matter  it  absorbs  into  its  pores,  or  the  interstices  of 
its  fibres.  Hence  it  appears  to  me  we  may  infer,  that  it 
contains  less  carbon  than  a  heavier  wood  in  a  given  bulk;  N 

and  that  its  combustion  will  evolve  less  caloric,  since  the 
caloric  emitted  is  in  the  ratio  of  the  quantity  of  oxigen 
combined  with  the  combustible.  It  seems  to  me,  that  we  This  absorp- 
might  class  diiierent  kinds  of  wrood,  as  to  their  combusti-  their  Combusti¬ 
bility,  by  their  absorption  of  salts;  and  thus  tind  which  bility . 
would  be  most  advantageous  to  burn  for  domestic  purposes, 
whether  we  would  have  a  rapid  combustion,  or  a  stronger 
and  more  continued  heat.  These  researches  will  form  the 
subject  of  a  particular  work,  which  I  purpose  on  all  our 
forest  trees. 

The  wooden  matches,  compared  with  port-fires,  have  the  Comparison  be 

tween  tlic 

following  advantages.  wooden  match 

The  port-fire  lasts  but  three  or  four  minutes  and  port-fires. 

A  match  a  yard  long  will  burn  three  hours. 

The  port-fire  is  liable  to  break  in  the  boxes. 

The  match  is  strong,  and  easily  carried  about. 

The  port-fire  throws  out  dangerous  sparks: 

The  match  confines  its  fire  to  itself. 

The  port-fire  costs  from  three  pence  to  four  pence  half¬ 
penny  : 

The  match  costs  but  three  half-pence  or  two-pence. 

The  last  consideration  is  of  great  importance,  since,  Great  saving, 
from  calculations  made  in  the  war-office,  what  would  cost 
the  state  in  the  one  case  a  thousand  pounds,  in  the  other 
w  ould  not  come  to  more  than  seventy-five*. 

As  it  was  necessary  to  ascertain,  whether  these  new  Thp  wood 
matches  would  resist  the  rain,  I  had  several  burnt  during  extinguished 
long  and  heavy  rains,  and  they  were  not  extinguished  till  by  rain, 
they  were  totally  consumed;  their  combustion  being  a  little 
retarded  only. 

As  the  fabrication  of  these  matches  requires  some  care  Precautions  ne- 
and  precaution,  I  shall  conclude  this  paper  with  a  minute  f  ma^“ 

description  of  the  process,  agreeably  to  the  request  of 

4 

*  According  to  the  estimates  just  before  given,  the  saving  would 
lie  much  greater  than  this  ou  the  lowest  calculation.  T. 
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his  excellency  the  minister  at  war,  for  the  instruction  of  the 
artificers  employed  in  our  arsenals. 


Method  of  preparing  the  combustible  zzooden  Matches  for 
Artillery . — Shape  of  the  Matches  and  Choice  of  Wood. 

The  matches  should  be  parallelipedon.s,  half  a  yard  long, 
and  half  an  inch  square.  The  best  wood  for  them  is  that 
of  the  lime  tree,  or  birch  ;  but  for  want  of  these,  poplar 
or  fir  may  be  used.  Any  white  and  soft  wood  might  be 
taken,  if  necessary ;  but  those  above-mentioned  are  to  be 
preferred. 

Round  inferior  The  shape  might  be  supposed  of  no  consequence :  yet 
to  square.  experience  proves,  that  round  matches  do  not  furnish  so 
good  a  fire  as  the  square.  The  angles  of  the  latter  keep 
the  coal  in  the  centre  burning  vividly,  and  the  match  al¬ 
ways  terminates  in  a  burning  cone  two  inches  long. 


✓ 


Shape  of  the 
match  and 
choice  of  the 
wood. 


Drying  the  Wood. 

The  wood  must  Before  the  matches  are  saturated  with  nitrate  of  lead, 
^thoroughly  the  ,VQod 

must  be  perfectly  dry.  For  this  purpose  the 
wood  should  have  been  cut  and  stored  at  least  a  twelve- 
month  ;  and  the  matches,  after  they  are  shaped,  be  exposed 
for  half  a  day  to  the  heat  of  a  stove  at  30°  (by  what  ther¬ 
mometer  is  not  mentioned ;  probably  90u,  or  perhaps 
100°  Fh.)  For  want  of  a  stove  they  may  be  put  into  a 
baker’s  oven,  when,  the  bread  is  drawn. 


Furnaces  and  Boilers. 


Boilers. 


Furnaces. 


First  boiler. 


Second  Boiler. 


The  fabrication  of  the  matches  requires  two  furnaces  and 
two  boilers.  The  shape  of  the  boilers  should  be  that  of  a 
fish-kettle,  narrow,  and  three  quarters  of  a  yard  long. 
Their  size  should  be  proportional  to  the  quantity  to  be 
made  at  a  time.  The  furnaces  should  be  constructed  so 
that  the  heat  may  act  uniformly  on  every  part  of  the  bottom 
of  the  boiler.  The  first  boiler  must  be  of  copper,  well 
tinned,  and  provided  with  a  plate  of  the  same  metal,  to 
press  down  the  matches,  and  keep  them  immersed  in  the 
boiling  solution.  The  second  boiler  may  be  either  of 
copper  o.’  of  cast  iron,  placed  on  a  sand  bath,  and  having 

no 
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ho  direct  communication  with  the  tire.  It  should  have  a 
lid  fitted  to  it  very  closely;  and  handles  to  lift  it  up  when 
necessary. 


Preparation  of  the  Nitrate  of  Lead. 

To  make  this  salt,  nitric  acid,  or  aqua  fortis,  must  be  Preparation  of 
saturated  with  red  oxide  of  lead,  or  with  litharge :  but  as  lead, 
it  is  necessary  that  the  salt  should  be  neutral,  and  have  no 
excess  either  of  acid  or  of  base,  some  precautions  in  this 
operation  are  necessary.  If  the  acid  be  too  much  concen¬ 
trated,  the  salt  will  unite  in  a  mass,  crystallize  confusedly, 
and  contain  a  great  deal  of  uncombmed  oxide.  If  too 
little  oxide  be  used,  the  salt  will  be  acidulous,  and  soon 
destroy  the  boile*s.  To  obtain  the  mean  term,  500  parts  Proportions  of 
of  litharge  should  be  put  into  a  vessel  of  glass  or  earthen 
ware,  and  on  this  should  be  poured  416  parts  of  nitric 
acid  at  40°,  (specific  gravity  we  believe,  1.386)  diluted 
with  128  parts  of  w  ater ;  heat  the  mixture  till  the  oxide  is 
dissolved,  filter,  and  evaporate  to  dryness.  These  pro¬ 
portions  ought  to  produce  640  parts  of  nitrate  of  lead. 


Bath  of  Nitrate  of  Lead . 

The  nitrate  of  lead  is  very  soluble  in  water,  and  the  least  Liquor  forth* 
possible  quantity  of  liquid  should  be  employed,  that  the 
bath,  fully  loaded,  may  acquire  a  temperature  far  beyond 
that  of  boiling  water,  and  thus  insinuate  itself  easily  into 
the  pores  of  the  dilated  wood.  Accordingly,  for  every 
pound  of  nitrate,  only  a  w  ine  quart  of  water  should  be 
put  into  the  boiler,  or  thereabout:  but  as  different  kinds 
of  wood  do  not  saturate  themselves  equally  with  the  salt, 
their  proportions  must  be  studied.  Experiment  has  shown,  Proportions  of 
that  to  absorb  a  pound  of  nitrate  of  lead,  requires  near  woods 
eleven  yards  of  lime  wood,  17^  of  birch,  and  near  22  of 
poplar.  The  lime  therefore,  when  saturated,  is  the  most 
combustible. 

To  render  the  saturation  of  the  wood  complete,  six  Time  of  boil- 
hours  boiling  are  necessary,  and  hot  water  must  be  added,  in£‘ 
when  the  bath  sinks  so  low  as  to  let  the  salt  fall  to  the 
bottom. 

Second  drying  of  the  Matches. 

X'i  hen  the  matches  are  taken  out  of  the  boiler,  they  must  Second  drying. 
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he  carried  to  the  stove,  and  made  thoroughly  dry,  before 
they  are  put  iuto  the  following  bath. 

Boiling  in  oil 
of  turpentine. 

Turpentine  Bath. 

Into  the  second  boiler  is  to  be  put  as  much  oil  of  tur¬ 
pentine,  as  will  cover  the  matches  to  tin'  depth  of  about  an 
inch;  and  this  is  to  be  heated  gently,  till  it  begins  to  boil. 
But  the  moment  it  grows  white  and  rises,  the  boiler  must 
be  covered,  and  quickly  lifted  ofi  the  sand  bath,  lest  the 
oil  should  take  fire.  This  boiling  should  be  repeated  two 
or  three  times,  which  will  take  about  half  an  hour:  the 
bath  then  is  to  be  left  to  cool ;  the  matches  arc  to  be  taken 
out  and  wiped;  and  lastly  they  are  to  be  dried  in  the  stove, 
when  they  will  be  ready  for  use. 

This  paper  was  approved  by  the  Institute,  at  its  meeting 
on  the  5th  of  May,  on  the  report  of  Messrs.  Carnot, 
Deyeux,  and  Guyton  de  Morveau. 

Introduction. 

$ 

VII. 

Letter  from  a  Correspondent  on  the  Means  of  destroying 
the  Insects  which  infest  the  Uouses  in  targe  Towns. 

To  Mr.  NICHOLSON, 

SIR, 

A.S  you  do  not  think  it  beneath  the  dignity  of  your  Journal 
to  descend  to  the  disgusting,  although  often  meesary 
business  of  considering  the  best  method  of  destroying  bugs 
and  tieas,  the  following  observations,  suggested  by  your 
correspondent  A  in  the  last  number  of  your  Journal,  are  at 
your  service,  if  you  think  they  are  worth  insertion.  I 
shall  be  very  glad  if  they  contribute  to  relieve  your  corre¬ 
spondent  or  any  other  of  your  readers  from  one  of  the 
((  miseries  of  human  life.” 

I  am,  Sir, 

Yours, 

W.  W. 

St.  Mary-lc-bojic ,  May  6th ,  1807. 

Domestic  in¬ 
sects  infest 
dwellings  in 

Bugs  are  often  intolerable  pests  in  houses  in  large  towns; 
more  especiall)  in  inns,  hotels,  lodging-houses,  Ac.  which 

are 
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are  exposed  to  continual  importation  of  them  upon  clothes,  instances 

packages,  &c.  When  once  they  get  into  a  house,  although  ^anlinlss  are* 
the  numbers  may  be  kept  under  by  cleanliness,  frequently  not  sufficient 
taking  down  the  bedsteads,  and  washing  them  with  various  remedies* 
kinds  of  poisonous  washes :  it  is  generally  found  that  they 
cannot  be  eradicated.  Their  eggs  or  knits,  or  at  least 
some  of  then)  resist  the  action  of  the  poison,  and  after  a 
time  fresh  swarms  are  produced,  who  live  and  multiply, 
especially  in  hot  weather,  in  the  apparently  poisoned  w  ood. 

Soon  too  they  get  into  the  wainscoat,  skirting  boards,  or 
lath  and  plaster  walls  of  the  room,  from  whence  they  send 
forth  fresh  colonies  as  the  former  are  destroyed. 

Six  years  ago  last  September  I  took  my  present  dwelling  Account  of  a 
house.  The  walls  were  repaired  and  white-washed.  The  s°  m 
bedsteads,  one  excepted,  were  ail  newr,  and  that  one  was 
perfectly  clean.  Precautions  vrcre  taken  to  prevent  bugs 
being  introduced  in  any  old  boxes,  &c.  of  the  servant. 

Early  in  the  spring  all  the  bedsteads  were,  to  my  vexation 
and  surprize,  overrun  with  bugs — one  in  particular  mus  t 
have  afforded  habitation  to  several  thousands. 

The?  were  all  taken  dowm  and  washed  in  soap  and  water,  Application  of 

1  the  usual  re- 

the  ends  were  dipped  in  boiling  water  and  then  in  a  hot  de-  medies. 
coction  of  the  cucumis  colocynthin  of  Linncen,  or  bitter 
apple  as  it  is  commonly  called.  In  about  six  weeks  it  was 
necessary  to  take  them  down  again.  They  were  now 
washed  in  essential  oil  of  turpentine,  which  kills  this  insect 
almost  instantly;  but  appears  to  have  no  effect  on  its  nit, 
and  wholly  evaporates  in  a  few  days.  Therefore  the  joints 
were  w  ell  brushed  with  a  strong  solution  of  oxymuriate  of 
quicksilver,  with  which  I  hoped  to  render  the  wood 
poisonous  and  uninhabitable  to  them.  But  I  soon  found 
ray  hopes  were  vain. 

About  this  time  I  learned  from  a  neighbour,  that  during 
the  time  of  a  gentleman  w  ho  had  lived  in  the  house  above 
twenty  years,  it  had  become  overrun  with  this  insect  to  a 
degree  that  appeared  incredible?  and  that,  until  his  death, 
he  would  not  suffer  his  bedstead  to  be  touched.  The  insects 
wore  sometimes  seen  crawling  even  upon  the  walls  of  his 
drawing  room.  After  his  decease  millions  were  found 
upon  his  bed  and  chamber  furniture. 


I  need 
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Remedies 
against  the  in¬ 
sects  which 
infest  our 
houses. 


I  need  hardly  say  that  this  intelligence  and  my  expence 
made  me  wish  myself  out  of  the  house.  But  as  1  could  not 
conveniently  put  my  wish  in  execution,  it  was  necessary  to 
try  to  get  rid  of  my  co-tenants. 

The  bedsteads  were  taken  down  every  three  or  four 
weeks  during  the  summer  and  washed  with  decoction  of 
hellibore,  solution  of  arsenic,  and  various  other  poisonous 
washes.  Generally  some  living  bugs  were  found  in  them. 

Early  the  next  spring  they  were  again  taken  down,  and 
we  had  the  mortification  to  find  fresh  colonies  had  taken 
possession,  and  were  beginning  to  breed  in  the  joints. 

The  skirting  boards  of  the  bed  rooms  were  now  removed, 
and  in  such  rooms  as  were  papered,  all  the  loose  paper  was 
removed,  and  the  rooms  were  well  fumigated  with  oxymu- 
riatic  gas ;  after  which  the  walls  that  were  papered,  were 
covered  with  paint;  for  fresh  papering  walls  infested  with 
this  insect  favors  their  increase. 

The  joints  of  the  bedsteads  were  painted  over  with  three 
coats  of  oxyde  of  lead  mixed  with  linseed  oil  and  a  little 
rosin,  so  as  to  form  a  thick  coat  over  the  wood. 

From  this  time,  excepting  a  few  stragglers  who  had  got 
into  the  joint  and  died  there;  the  bedstead  continued  quite 
free  from  the  insect  for  two  years,  when  a  few  were  found 
in  some  parts  where  the  paint  had  been  abraded.  The 
joints  have  since  been  painted  over  w  ith  a  coat  of  thin  paint 
once  in  two  years.  A  precaution  which  I  have  used  be¬ 
cause  the  walls  are  not  free  from  them.  During  very  warm 
weather  one  or  two  are  sometimes  found  upon  the  furniture; 
but  such  as  get  into  the  joints  die. 

Another  bedstead,  the  joints  of  which  happened  to  be 
painted  with  Spanish  brown;  bugs  were  found  in  the 
follow  ing  year. 

I  wish  this  method  may  be  found  generally  successful. 
The  joints  should  be  made  easy  and  free  from  splinters,  also 
all  cracks  and  useless  holes  should  be  immediately  filled  up. 
If  the  insect  has  got  into  the  walls  the  beds  should  stand 
six  or  seven  inches  from  them. 

On  the  subject  of  (leas  I  have  no  experience.  Where 
from  par  icular  local  situations  cleanliness  alone  is  insufficient 
to  keep  them  away,  the  blankets  may  be  dipped,  and  the 
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floor  washed  in  a  decoction  of  *he  cucumis  col  ocyn  thin ,  which 
I  am  told  is  poisonous  to  them.  Your  correspondent,  if  he 
pleases,  may  rub  his  body  with  it — it  is  perfectly  safe  ;  *or 
he  may  put  into  his  bed  a  bunch  of  fresh  rue  or  savin,  or 
perhaps  of  any  other  strong  smelling  herb. 


VIII. 

Theory  of  the  Fabrication  of  Sulphuric  Acid ;  read  in  the 
Class  of  Physical  and  Mathematical  Sciences  of  the  French 
National  Institute,  January  the  20th,  1806,  by  Messrs. 
Desormes  and  Clement.* 


Different  opinions  are  entertained  respecting  the  Nitrate  sup- 
utility  of  nitrate  of  potash  in  the  usual  mode  of  fabricating  crease  the  tem- 
sulphuric  acid.  Some  believe,  that  the  high  temperature  perature, 
produced  by  its  deflagration  determines  the  formation  of 
sulphuric  acid ;  others  imagine,  that  the  nitrate  affords  the  afford  oxigen, 
quantity  of  oxigen  necessary  to  complete  the  combustion, 
which  the  atmospheric  air  has  commenced:  others  again 
suppose,  that  water  may  be  decomposed  in  the  process,  &c. 

We  shall  here  attempt  only  the  refutation  of -the  first  and 
second  of  these  hypotheses,  which  appear  at  first  sight  the 
most  probable. 

The  first  cannot  be  maintained,  because,  at  the  same  time  Temperature 
as  nitrate  of  potash  is  added  to  the  sulphur,  clay  and  water  *10t  incre*s<>(K 

1  17  J  because  clay  ✓ 

are  frequently  mixed  with  it,  each  of  which  has  the  effect  and  water  are 

of  diminishing  the  temperature;  one  by  rendering  the  com-  l  resent* 
bustion  more  slow  ;  the  other  by  constantly  absorbing  a 
large  quantity  of  the  caloric  evolved,  to  acquire  the  state 
of  vapour.  Besides,  it  is  known,  that  sulphur  burnt  by 
itself,  at  a  temperature  of  1000°  of  the  centigrade  thermo¬ 
meter  for  instance  (1832^  F.)  affords  no  trace  of  sulphu¬ 
ric  acid. 

The  other  hypothesis,  which  does  not  appear  so  remote  Oxigen  of  the 
from  the  truth,  is  notwithstanding  equally  erroneous,  mire  mo  little 

admits,  that  the  oxigen  extricated  from  the  nitrate  of  pot- sulphurous  acid 
ash  is  sufficient  for  the  conversion  of  all  the  sulphureous lllt0  sulPnuric- 


*  An.  de  Chim.  Vol.  LIX.  p.  329,  Sept,  1806. 
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acid  gas  produped  into  sulphuric  acid;  but  the  contrary  to 

this  is  easily  proved.  The  quantities  of  the  elements  that 

concur  in  this  operation,  or  result  from  it,  are  not  known 

with  precision  ;  yet  those  we  shall  assume  may  be  considered 

as  sufficiently  near  the  truth  to  refute  the  second  hypothesis. 

filiewn  by  the  Nitrate  of  potash  contains  about  0.30  of  nitric  acid; 

proportions  of  whi<'h  acid,  according  to  Davy,  contains  0.70  of  oxigen. 
their  principles.  ,  J  7 

In  this  nitrate  therefore  there  are  0.70  -r  0.30  =  0.2 1  of 

9  « 

oxigen.  In  sulphurous  acid  there  are  about  0.59  of  sul¬ 
phur,  and  0.41  of  oxigen;  and  in  sulphuric  arid  0.52  of 
sulphur,  and  0.48  of  oxigen.  Now  if  we  employ  a  very 
large  receiver,  or  long  continuance  in  a  small  one  into  which 
the  air  can  enter,  all  the  sulphur  burnt  with  of  its  weight 
of  nitrate  of  potash  will  be  converted  into  sulphuric  acid. 
Thus,  if  we  operate  with  90  parts  of  sulphur  and  10  of 


90  v  1 00 

nitrate  of  potash,  we  shall  have — — -=  152  of  sulphu¬ 
rous  acid,  which  will  produce—  f  ^ (  ^  — 173  of  sulphuric 


acid,  and  consequently  require  173—152=21  of  oxigen. 
But  the  10  parts  of  nitrate  of  potash,  employed  in  this 
operation,  could  not  give  more  than  2.1  of  oxigen,  or  a 
tenth  of  the  quantity  necessary  io  saturate  the  acid.  Some 
manufacturers  carry  the  proportion  of  nitrate  of  potash  to 
the  sulphur  as  far  as  0,2  ;  but  in  this  case,  which  is  the  most 
favourable  to  the  hypothesis  we  controvert,  the  nitrate  is 
but  if  of  what  would  suffice  according  to  the  proportions 
admitted.  The  nitre  therefore  docs  not  serve  to  produce 
sulphuric  acid,  as  has  been  supposed.  If  its  oxigen  be  not 
sufficient  to  convert  the  sulphurous  acid  into  sulphuric,  still 
less  can  it  suffice  to  saturate  the  sulphur  with  oxigen,  with¬ 
out  the  assistance  of  the  atmospheric  air;  and  it  is  remark¬ 
able,  that  the  acid  contained  in  the  sulphate  of  potash,  the 
residuum  of  the  combustion,  contains  more  oxigen  than  the 
nitrate  could  furnish. 

If  any  doubt  of  the  solidity  of  this  reasoning  remain, 
on  account  of  the  uncertainty  of  the  proportions  of  the 
substances  operating,  they  will  soon  be  dissipated,  when 
the  perspicuousness  of  the  new  theory  is  contrasted  with 
these  vague  opinions. 


When 
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When  we  attentively  observe  the  burning  of  the  ordinary  In  the  ordinary 

.  ^  rii  . ,  „  ,  i  ,  ,  process  nitric 

mixture  of  sulphur,  nitrate  of  potash,  and  wet  clay,  we  oxlde  evolved. 

perceive,  that  the  nitric  acid  is  not  completely  decomposed, 

and  that  a  great  deal  of  nitrous  acid  gas  passes  into  the  leaden 

chamber  with  the  sulphurous  acid.  Its  colour  renders  it 

very  visible,  and  it  is  a  fact  that  cannot  be  questioned. 

This  observation  affords  a  key  to  the  true  theory ;  and  in  This  the  key  t© 
following  up  Its  consequences  we  find  the  production  of  sul-  f  truc  tllLOr)  • 
phuric  acid  clearly  explained. 

We  are  certain,  that  the  combustion  extricates  a  mixture  Recital  of  the 

.  flV'tS 

of  nitrous  acid  gas,  and  sulphurous  acid,  with  water  in  va¬ 
pour,  and  nitrogen  gas  from  the  atmospheric  air.  We  may 
suppose  too,  that  a  portion  of  oxigen  has  escaped  the  ac¬ 
tion  of  the  sulphur.  This  supposition,  which  has  nothing 
in  it  that  is  not  extremely  probable,  is  the  only  tiling  on 

which  an  v  doubt  can  be  entertained.  Now',  from  an  ex- Nitric  oxide 

,  *  ,  i  .  converts  sul- 

pernnent  made  purposely  to  ascertain  this,  the  sulphurous  p[lurou,  acjd 

acid  gas  and  nitrous  acid  gas  cannot  exist  in  contact,  with-  into  sulphuric, 
out  the  latter  being  decomposed,  and  converting  the  former 
into  sulphuric  acid;  this  then  will  take  place,  when  such  a 
mixture  of  the  two  gases  takes  place  in  the  leaden  chamber. 

Being  then  at  a  distance  from  the  place  of  the  combustion, 
this  mixture  finds  a  lower  temperature,  which  occasions  the 
condensation  of  part  of  the  vapour;  the  rain  thus  formed 
carries  w  ith  it  the  sulphuric  acid  produced,  and  a  fiords  a 
vacuum  to  the  different  substances  that  remain ;  these  pre¬ 
cipitate  themselves  into  it  in  eddies,  and  present  to  each 
other  a  thousand  points  of  contact  that  favour  the  action  of 
their  affinities. 

After  the  first  production  of  sulphuric  acid,  there  remain  The  nitrous  ox* 
nitrous  oxide  gas,  sulphurous  acid,  atmospheric  air  deprived  takeTox1gen? 
of  part  of  its  oxigen.  The  nitrous  oxide  necessarily  con- from  the  air, 
verts  itself  into  nitrous  acid,  which  will  be  again  decom-  andtlien 
posed  to  the  profit  of  a  second  portion  of  sulphurous  acid  ;  yields  its  oxi- 
and  this  will  go  on  f ill  all  the  nitrous  acid  or  atmospheric phurousacid^" 
oxigen,  or  both,  are  exhausted. 

The  lirr-  t  productions  of  sulphuric  acid  must  be  the  most  The  sulphuric 
copious  and  rapid,  because  the  condensation  of  the  aqueous  most^cop'iously 
vapour  produces  a  great  commotion  in  the  mixture  of  theat  first- 
different  gases;  and  because  too  the  abundance  of  the  ox- 

igen 
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Residuum,  ni¬ 
trogen,  nitrate 
or  in  Tic  oxide, 
and  A; uriiaps 
oxigen. 


Quantity  of  ox¬ 
ide  of  nitrogen 
remaining. 


The  nitric  acid 
acts  as  an  inter¬ 
medium. 


Water  indirect¬ 
ly  necessary. 


igen  and  sulphurous  acid  render  the  contact  more  probable, 
while,  as  they  become  less  in  quantity,  the  nitrogen,  which 
continues  the  same,  renders  their  approximation  more  dif¬ 
ficult. 

After  (he  whole  of  the  sulphurous  acid  is  converted  into 
sulphuric,  the  substances  that  remain  are  a  great  deal  of  ni¬ 
trogen,  nitrous  oxide,  or  nitrous  acid  gas,  if  there  were  at 
first  more  oxigen  than  the  sulphurous  arid  required  ;  and  per¬ 
haps  an  excess  of  oxigen  more  than  sufficient  to  saturate  the 
sulphurous  and  nitrous  acids. 

WHat  is  of  importance  to  be  observed  is  the  base  of  the 
nitric  acid,  the  quantity  of  which  cannot  have  varied,  and 
which  ought  to  be  as  much  after  the  production  of  all  the 
sulphuric  acid  as  at  its  extrication  from  the  nitrate  of  potash. 
This  quantity  of  nitrous  oxide,  or  nitrous  acid,  is  probably 
a  little  less  than  the  nitrate  could  have  produced,  because  in 
the  combustion  the  temperature  may  have  been  raised  too 
high,  and  then  the  complete  decomposition  of  a  small  por¬ 
tion  of  nitric  acid  takes  place.  We  say  a  small  portion, 
because  experience  has  shewn  the  advantage  of  keeping  the 
temperature  very  low  by  a  suitable  quantity  of  moisture. 

Thus  the  nitric  acid  is  only  the  instrument  of  the  com¬ 
plete  oxigenation  of  the  sulphur ;  it  is  its  base,  the  nitrous 
acid,  that  takes  oxigen  from  the  atmospheric  air,  to  present 
it  to  the  sulphuric  acid  in  a  state  suitable  to  it. 

We  see  that  water  is  not  directly  necessary  to  the  pro¬ 
duction  of  sulphuric  acid;  its  combination  with  what  is 
formed  merely  effects  the  extrication  of  the  nitrous  acids 
that  must  have  combined  with  it.  This  gas,  thus  set  free, 
proceeds  afresh  to  seek  oxigen  from  the  atmospheric  air  con¬ 
tained  in  the  receiver,  to  unite  it  again  with  the  sulphurous 
add.  The  aqueous  vapour  has  at  the  same  time  the  double 
advantage  of  producing  a  great  commotion  in  the  remaining 
gases,  and  of  producing  this  evolution  of  nitrous  acid  gas ; 
accordingly  its  utility  has  been  perceived,  and  a  quantity  is 
introduced,  by  the  exhalations  from  the  hearth,  beside  that 
arising  from  the  humidity  of  the  mixture. 

Thus  setting  out  from  the  existence  of  nitrous  acid  and 
sulphurous  arid  gases,  we  have  foil-owed  the  metamorphoses 
these  two  bodies  undergo,  taking  for  our  ground-work. 

facts 
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facts  well  ascertained;  and  have  admitted  only  one  single 
supposition,  that  of  the  existence  of  a  portion  of  oxigen 
still  free  after  the  passage  of  the  air  over  the  sulphur.  If 
this  supposition  should  appear  doubtful,  at  least  it  will  cease 
to  be  so,  when  we  have  shewn  by  experiment,  that,  ad¬ 
mitting  it,  every  thing  takes  place  as  we  had  conjectured. 

By  mixing  in  a  transparent  vessel  the  different  substances  The  whole  pro- 
we  have  considered  as  essential  to  the  operation,  we  can  secseenTna  g^ass 
whether  the  succession  of  combinations  be  such  as  we  had  vessel, 
conceived.  And  it  may  be  verified  by  putting  into  a  glass 
body  sulphurous  acid  gas,  atmospheric  air,  and  nitrous  ox¬ 
ide  gas  in  small  quantity,  for  instance  the  weight  of  the 
sulphureous  acid ;  for  we  see  the  oxide  grow  red,  and  dif¬ 
fuse  itself  throughout  the  whole  space;  then  clouds  of  white 
fumes  roll  across  the  vessel,  and  deposit  themselves  in  shi¬ 
ning  stellated  crystals  against  its  sides.  These  dense  whirls 
of  sulphuric  are  succeeded  by  an  appearance  of  clearness; 
and,  if  at  this  instant  a  little  water  be  admitted,  the  crystals 
of  acid  dissolve  with  great  heat ;  the  nitrous  oxide  gas,  again 
becoming  free,  changes  afresh  to  a  red  vapour;  and  the 
same  phenomena  re-commence,  till  all  the  atmospheric  oxi¬ 
gen  is  consumed,  or  all  the  sulphurous  acid  burnt. 

The  remaining  gases  are  precisely  those  we  mentioned  in 
our  conjectures;  for  the  colour  of  the  nitrous  acid  appears 
with  almost  all  its  first  intensity;  and  after  the  operation  is 
completed,  there  is  no  more  smell  of  sulphurous  acid,  but 
a  great  deal  of  nitrogen,  and  of  oily  sulphurous  acid  on  the 
sides  of  the  glass. 

If  in  this  combustion  of  the  sulphurous  acid  there  were  Too  much 

too  much  contact  between  the  gases  and  the  water  added,  water  wouI(i . 

,  .  ,  produce  nitric 

either  by  great  agitation  of  a  little,  or  by  the  presence  of  a  acid. 

large  quantity,  the  operation  -would  bo  very  slow  and  in¬ 
complete,  because  liquid  nitric  acid  would  be  formed,  which 
retaining  its  state,  would  have  very  little  action  on  the  gas 
to  be  organized.  * 

*  It  sometimes  happens,  that  the  decomposition  of  the  nitrous  The  experi- 

acid  gas  is  carried  so  far  as  to  the  state  of  an  oxidule  of  nitrogen  ;  uient  does  nor 
4 1  •  .  ,  .  ,  .  /*  i  ,  .  always  succeed, 

this  too  appears  to  arise  from  too  great  action  of  the  water  on  this 

gas.  Messrs.  Berthollet  and  Guyton  have  ascribed  to  this  the  mis¬ 
carriage  of  the  experiment,  when  the  contact  of  water  is  too  great. 

This 
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This  experiment,  the  only  one  of  the  kind,  leaves  no 

doubt  respecting  the  theory  of  the  fabrication  of  sulphuric 

acid,  which,  we  have  here  offered,  and  which  is  only  a  sim- 

The  discovery  pie  exhibition  of  the  facts.  If  the  chain  of  ideas  to  be 

ot  th«  process  adopted,  in  order  to  arrive  at  the  process  actually  pursued, 
owing  to  1  r  J 

ohanco.  and  the  few  analogies  this  operation  has  to  all  that  wo  know, 

be  considered,  it  will  appear  very  fortunate,  that  chance 

alone,  in  some  sort  led  to  the  discovery;  and  that  we  were 

then  put  in  possession,  without  knowing  it,  of  the  only 

process  perhaps  capable  of  furnishing  sulphuric  acid  by  the 

combustion  of  sulphur  in  the  air. 

Advantages  to  This  theory,  alio r ding  us  the  means  of  improving  our 
be  expected  knowledge  of  the  proportion  of  the  elements  of  sulphurous 
theory.  and  sulphuric  acid,  gives  us  some  hope  of  discovering  tlie 

same  mode  of  action  in  other  chemical  operations,  perhaps 
ill  understood;  it  likewise  permits  us  to  add  some  improve¬ 
ments  to  the  present  mode  from  just  principles  ;  as  the  ex¬ 
tent  and  form  of  the  leaden  chambers,  and  the  management 
of  the  lire,  must  be  necessarily  influenced  by  this  hypothesis; 
but  its  first  benefit  .will  be  a  saving  of  almost  the  whole  of 
the  nitrate  of  potash. 

I\  S.  In  the  meeting  of  the  1st.  of  September,  1806, 
the  Physical  and  Mathematical  Class  of  the  National  Insti¬ 
tute  ordered  this  paper  to  be  printed  in  the  collection  of  those 
of  learned  contributors. 


IX. 

Facts  fozcard  a  History  of  Cobalt  and  of  Nickel ,  by  Mr. 
Proust;  abridged  by  Mr.  Chevreuil.* 

Q  t 

Action  of  acids  ej  ULPIIURIC,  muriatic,  and  nitric  acids,  oxide  cobalt  in 
on  cobalt.  the  same  manner.  With  the  first  and  second  hidrogen  is 
evolved. 


Sulphates. 

Two  sulphates.  Of  these  there  are  two,  one  simple,  the  other  a  triple  salt, 
with  the  addition  of  potash  or  ammonia. 

*  Annales  de  Chimie,  Yol.  LX.  p.  2(50,  December,  1806. 

1.  The 
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1. The  simple  sulphate  has  a  taste  slightly  pungent,  and  a  Simple  sul- 
little  bitter,  with  something  metallic.  Its  crystals,  which  i;hate' 
arc  of  no  great  bulk,  are  sections  of  irregular  octaedra 

heaped  together,  of  a  gooseberry  red  colour,  and  unalter¬ 
able  in  the  air.  By  distillation  they  lose  42  per  cent .  of 
water,  and  are  rendered  rose-coloured  and  opak?.  In  this 
state  th  *y  can  endure  a  red  heat  without  being  decomposed, 
except  in  the  points  that  touch  the  retort. 

2.  When  sulphate  of  potash  is  mixed  with  the  preceding  Triple  sulphate 
sulphate,  we  obtain  more  bulky  crystals,  which  are  rhoin. 

boidal  cubes.  This  triple  salt  is  less  soluble  than  the  sim¬ 
ple  sulphate,  and  loses  only  26  per  cent,  of  water  by  dis¬ 
tillation. 

Carbonate. 

Carbonate  of  potash  produces  40  or  42  hundredth  parts  Carbonate, 
of  carbonate  of  cobalt  with  the  sim.de  sulphate.  An  ex¬ 
cess  of  alkali  dissolves  a  great  part  of  the  precipitate.  Boil¬ 
ing,  or  cold  water,  decomposes  this  solution. 


Oxide  at  a  Minimum. 

A  hundred  parts  of  the  carbonate,  after  the  separation  Greenish  grey 
of  the  water  and  carbonic  acid,  leave  60  or  62  of  greenish  oxlde’ 
grey  oxide.  To  have  it  very  pure,  the  retort  must  be  as 
full  as  possible,  and  heated  gradually.  Without  these  pre¬ 
cautions  it  will  bS  mixed  with  oxide  at  a  maximum ,  which 
yields  oxigen  gas  with  muriatic  acid,  while  that  which  is 
pure  dues  not  yield  an  atom. 

The  grey  oxid^  dissolves  with  heat  in  nitric  acid,  without  Heated  in  the 
yielding  in  ’'c  us  gas.  ileated  in  contact  with  air  it  imine- f1/ °,ecomes 
diately  becomes  black;  an  oxide  of  which  partis  carried  and  insoluble, 
to  the  maximum  is  easily  detected  by  the  application  of  a 
weak  acid,  which  dissolves  only  the  oxide  at  a  minimum. 

Ammonia  produces  the  same  separation,  as  Thenard  ob¬ 
served. 


Oxide  by  Precipitation. 

1.  A  few  drops  of  nitrate  of  cobalt  dropped  into  boiling  Nbmte  preci- 

zeater  alkalized  with  potash  give  a  blue  precipitate,  which  by  pot- 

ultimately  becomes  of  a  rose  colour,  if  the  boiling  be  con-  v.  o-d  i  voa 

tinued.  In  this  case  a  hidrat  is  formed.  lra'  ^ 

me. 

2,  If 


/ 
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Without  h^at 
th  recipitate 
is  green. 


Changed  to  a 
grey  by  boiling. 


Action  of  acids 
on  the  preci¬ 
pitates. 


Green  oxide  a 
compound  of 
the  blue  and 
black. 


Maximum  ox¬ 
ide  only  solu¬ 
ble. 


2.  If  cold  alkalized  water  be  employed,  the  blue  preci¬ 
pitate  is  formed  likewise ;  but,  instead  of  constituting  a 
hidrat,  it  passes  to  green,  without  the  contact  of  air  being 
capable  of  obscuring  its  tint,  w  hich  it  retains  after  it  is  dried. 

3.  If  this  green  precipitate,  when  fresh  made,  be  boiled 
in  water  alkalized  with  potash,  it  becomes  of  a  reddish  grey, 
and  changes  no  further. 

Very  weak  acids,  as  vinegar  for  instance,  totally  dissolve 
the  first  precipitate.  Applied  to  the  other  two,  they  sepa¬ 
rate  from  it  black  oxide.  Lastly,  the  blue  oxide  yields  no 
gas  with  muriatic  acid,  but  the  green  does. 

Ifence  we  must  conclude,  that  the  blue  oxide  oxigenizes 
itself  at  the  expence  of  the  air  contained  in  cold  liquors, 
and  that  the  green  oxide  is  a  mixture  of  blue  oxide  and  black 
oxide.  Mr  Proust  however  thinks,  that  something  more 
than  simple  mixture  takes  place;  for  blue  and  black  would 
not  produce  that  grass  green  colour,  which  distinguishes  it 
From  every  other  oxide.  A  true  combination  alone  could 
form  a  colour  different  from  that  of  the  mixture  of  its  com¬ 
ponent  parts,  and  prevent  the  action  of  the  air  from  raising 
to  a  maximum  the  portion  of  blue  oxide,  which  makes  a 
part  of  the  green  precipitate.  To  oxide  this  precipitate 
completely,  it  must  be  dried  w  ith  the  assistance  of  heat,  as 
Thenard  shewed. 

The  reddish  grey  precipitate  of  the  third  experiment  is  a 
mixture  of  hidrat  and  black  oxide. 

The  oxide  at  a  minimum  only  is  capable  of  combining 
with  acids.  The  green  oxide  is  never  obtained  from  any  so¬ 
lution,  and  cannot  become  the  base  of  any  saline  combina¬ 
tion. 


Ammonia  and  Oxide  of  Cobalt. 


Dissolves  with 
difficulty  ia 
ammonia. 


readily  in  its 
carbonate. 


If  the  grey  oxide  be  enclosed  with  ammonia  in  a  well 
stopped  phial,  it  imparts  to  it  a  slight  rose  colour,  which 
does  not  become  deeper,  however  long  it  may  be  kept.  This 
oxide  is  consequently  very  difficultly  soluble  in  ammonia. — 
But  if  the  phial  be  left  open,  the  ammonia  becomes  coloured 
very  quickly,  because  it  attracts  carbonic  acid  from  the  air. 
This  solution  may  be  effected  in  a  very  little  time,  by  plac¬ 
ing  the  phial  in  a  large  jar  containing  a  carbonate. 


If 
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If  the  ammonia  be  merely  saturated  with  carbonic  acid,  This  a  solution 
the  liquid  will  be  a  solution  of  oxide  of  cobalt  in  carbonat0*  the  oxlc*fc> 
of  ammonia  :  but  if  we  continue  to  pass  corbonic  acid  into 
this  solution,  we  obtain  a  solution  of  carbonat  of  cobalt  in  or  of  carbonat. 

.  I 

carbonat  of  ammonia.  This  solution,  kept  in  a  full  bottle 
corked,  de;  osits  crystals  of  metallic  carbonate ;  it  likewise 
lets  fall  a  part  on  the  addition  of  water  5  but  an  excess  of 
ammonia  redissolves  this  precipitate. 

This  solution  may  be  made  very  quickly,  by  throwing  car-  Made  directly, 
bonat  of  cobalt  into  carbonat  of  ammonia. 

If  pure  ammonia  be  poured  on  carbonat  of  cobalt  with  Ammonia  with 
excess  of  acid,  what  occurs  is  very  different.  The  carbonat  cobalt, 
of  cobalt  separates  into  two  parts  ;  one  gives  out  its  acid  to 
the  ammonia,  and  becomes  a  hidrat,  which  falls  to  the  bot¬ 
tom  of  the  vessel ;  while  the  portion  not  decomposed  dis¬ 
solves  in  the  carbonat  of  ammonia. 

Thus  we  have  two  kinds  of  ammoniacal  solutions  of  co¬ 
balt  ;  and  there  is  a  third,  which  Taffaret  observed,  but 
which  has  been  hitherto  little  noticed.  This  is  obtained  by 
putting  well  washed  hidrat,  or  blue  oxide,  into  a  phial  full  and  with  hidrat» 
of  ammonia,  and  closely  stopped.  A  solution  will  take  place01-  blue  oxivie* 
in  the  course  of  four  and  twenty  hours.  This  is  red,  like 
the  preceding  5  but  differs  from  them  in  this,  that,  if  it 
be  poured  in  a  very  slender  stream  into  boiling  water,  blue 
oxide  will  immediately  be  precipitated  j  if  into  cold  water, 
green  oxide  will  be  obtained.  If  ammonia  dissolve  hidrat  of 
cobalt,  or  blue  oxide  fresh  made,  more  readily  than  the  gray 
Oxide,  it  is  because  they  are  in  a  state  of  extreme  division. 

Distillation  of  ammomacal  solutions. 

When  carbonated  solution  of  cobalt  are  distilled,  carbonate  The  carbonated 

ef  ammonia  passes  over,  and  at  length  the  liquor  lets  fall  an  tTlled^eave^he 
oxide,  which  is  at  first  of  a  dirty  green,  but  which  afterwards  cobalt  more 
becomes  black.  This  is  a  mixture  of  the  gray  and  black uXldet1' 
oxides. 

How  is  this  superoxidation  effected  ?  The  author  reports 
the  facts,  but  does  not  endeavour  to  explain  them,  when 
data  are  wanting. 


Vou  XVII. — June,  1807. 


E  Hidrat 


m 
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Hid  rat  of  Cobalt, 


Hidrat  of 
cobalt, 


/ 


decomposed  by 
potash, 


»nd  dissolved 
in  its  carbonat. 


Crystals  of  sulphat  or  nitrat  of  cobalt,  thrown  into  a  bottle 
tilled  with  a  solution  of  potash,  and  immediately  corked  up, 
are  decomposed.  A  blue  precipitate  is  formed,  which  changes 
to  a  violet,  and  afterwards  to  a  rose  colour,  becoming  a 
hidrat. 

If  the  hidrat  of  cobalt  be  boiled  with  potash,  this  dissolves 
some  oxide,  and  acquires  a  tine  blue  colour.  This  solutiou 
is  decomposed  by  the  addition  of  water.  By  exposure  to  the 
air  the  oxide  becomes  black,  and  falls  down. 

Hidrat  fresh  made  dissolves  without  heat  in  carbonat  of 
potash,  and  tinges  it  red.  The  oxide  does  not  dissolve  in 
it. 


Characters  of 
the  hidrat. 


'Solves  in 


ammonia  as  it 
forms  from  the 


?ulphat. 


The  hidrat  of  .cobalt  is  of  a  rosy  feuillemorte  colour. 
Acids  dissolve  it  with  heat,  and  without  effervescence. 

The  hidrat  is  not  decomposed  by  boiling  either  in  pure  or 
in  alkalized  water.  Heat  expels  from  it  20  or  21  of  water, 
and  reduces  it  to  very  pure  gray  oxide. 

It  does  not  keep  well  under  water ;  when  it  is  exposed  to 
the  contact  of  air,  it  grows  black.  Dry  hidrat  keeps  better, 
but  it  attacts  carbonic  acid. 

When  crystals  of  sulphat  of  cobalt  are  thrown  into  a  phial 
full  of  ammonia,  which  is  immediately  closed,  they  yield  a 
blue  precipitate,  which  does  not  become  rose  coloured,  as  in 
potash.  Mr.  Proust  affirms,  that  the  hidrat  is  formed,  but 
that  as  fast  as  it  is  produced  it  dissolves  in  the  ammonia  j  so 
that  it  is  the  hidrat  that  colours  the  solution,  and  not  the 
simple  oxide. 


Estimation  of  the  quantity  of  ox /gen  in  the  oxide  at  a  minimum . 

\ 


Ciray  oxide 
certain b  l6\5 
per  cent,  of 
oxigen. 


A  hundred  parts  of  gray  oxide,  reduced  with  the  requisite 

1 

precautions  in  a  closed  crucible,  afforded  83  *5  of  metall  c 
grains.  One  hundred  parts  of  the  mfetal  therefore  appear  te 
absorb  nineteen  of  oxigen,  to  become  oxide  at  a  minimum. 


Oxide  at  a  rnaximum. 


Black oxid,-  _»0 
per  cent. 


If  a  nitric  solution  of  cobalt  be  distilled,  black  incrustations 

will 
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will  be  deposited  on  the  sides  of  the  retort,  nitrous  gas  w‘U 
be  evolved,  and  the  residuum  obtained  will  be  black  oxide. 

The  quantity  will  be  in  the  proportion  of  i2jor  126  parts  to 
100  of  the  metal  in  the  solution.  Hence  we  may  infer,  that  the 
maximum  of  the  oxidation  of  cobalt  is  between  25  or  26  of 
oxigen  to  a  hundred  parts  of  the  metal. 

This  oxide  is  not  soluble  either  in  the  nitric  or  sulphuric  Insoluble  in 
acid,  without  losing  that  portion  of  oxigen,  which  converts  losing  oxigen, 
it  to  the  state  of  a  maximum. 

With  muriatic  acid  it  gives  out  oxigen  gas. 

It  is  insoluble  both  in  ammonia  and  in  potash.  and  in  alkalies. 

The  black  oxide,  heated  for  half  an  hour  at  the  bottom  of  a  Heat  converts 
retort,  returns  to  the  state  of  gray  oxide  by  parting  with  oxi-  ll  t0  £ray  ox,tJc* 
gen  j  and  it  is  then  capable  of  giving  a  blue  tint  to  verifiable 
substances. 

Messrs.  Proust  and  Thalaker  have  met  with  the  black  Native, 
oxide  at  Pavias,  a  day’s  journey  from  Valentia.  It  is  found 
likewise  in  those  ores  of  cobalt  which  are  termed  irtreats,  or 
black  ores. 

The  corbonat  and  hidrat  of  cobalt  are  changed  into  black  From  carbo- 

...  .  .  1  .  .  nat  and  hidrat. 

exide  by  oxigemzed  muriatic  acid. 

The  nitrous  and  sulphurous  acids  dissolve  the  black  oxide,  Soluble  in  ni- 

forming  with  it  nitrat  and  sulphat  at  a  minimum.  tr°us  and  sul* 

0  r  phurous  acids. 


Muriat  of  Cobalt . 

,  .  r 

The  gray  oxide  disolves  with  heat  in  muriatic  acid  of  150.  Blue,  or  an- 

The  solution,  whether  hot  or  cold,  is  of  a  deep  blue  :  it  cry- ^r^muriat* 

stallizes  easily,  and  the  crystals  are  blue  :  this  is  the  anhidrous 

muriat.  As  soon  as  it  has  absorbed  moisture,  it  becomes  red. 

Muriatic  acid  ot  if  yields  much  gas  with  the  black  oxide. 

This  solution  is  green  as  long  as  it  retains  any  gas  j  but  as 

soon  as  it  has  lost  it,  it  becomes  blue.  The  blue  traces  of 

muriat  of  cobalt  dried  011  paper  are  anhidrous  muriatic.  When  Green  7  .nuriat, 

they  are  green,  it  is  because  the  salt  still  contains  muriat  of  °°‘11tar  "inate<i 
.  0  .  .  with '  nickel* 

niekel,  which  gives  a  yellow  tinge,  and  thus  forms  green  with 

the  blue. 

Its  distillation. 

Urged  to  redness  in  a  luted  retort,  it  is  decomposed  only  Ir  t  Heated,  what 

E  2  th  e touches  the 

glass  is  decosn- 
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posed,  the  rest 
sublimes. 


Arsenit,  how 
prepared. 


Its  characters. 


Ar*e  niat. 


Its  eh  araeters. 


Natire. 
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the  parts  that  touch  the  glass.  The  products  then  are 
muriatic  acid  gas  mingled  with  oxigenized  acid.  The  glass 
becomes  tinged  with  blue.  The  muriat  that  is  not  decomposed 
sublimes,  after  having  melted,  in  flowers  of  a  gridelin  colour. 
These  flowers  have  acquired  a  kind  of  condensation,  which 
renders  them  insoluble  in  water  for  twelve  hours  at  least : 
but  at  length  they  afford  a  solution  of  ordinary  muriat. 

/ 

Arsenit  and  Arseniat. 

The  Arsenit  of  cobalt  is  prepared  by  pouring  a  very  dilute 
solution  of  cobalt  into  a  solution  of  arsenit  of  potash.  A  rosy 
precipitate  is  formed,  which  retains  this  colour  after  desicca¬ 
tion. 

Character  of  the  Arsenit. 

1.  Heated  in  a  tube  closed  at  one  end  it  is  decomposed  ;  the 
oxide  of  arsenic  sublimes;  and  the  glass  is  tinged  blue. 

2.  The  nitric  acid  dissolves  it,  and  nitrous  gas  is  evoled. 

3.  Its  solution  in  muriatic  acid  is  decomposed  by  sulphu¬ 
retted  hidrogen,  which  precipitates  orpiment. 

4.  Caustic  potash,  assisted  by  heat,  separates  the  blue 
©xide. 

Arseniat . 

+  .  « 

This  is  obtained  by  employing  arseniat  of  potash,  instead 
of  arsenit.  The  precipitate  is  rose-coloured  like  the  arsenit. 

Its  Characters. 

1.  Heated  in  a  tube  it  yields  no  sublimate,  and  becomes 
violet-coloured,  without  tinging  the  glass. 

2.  Nitric  acid  dissolves  it  without  giving  out  nitrous  gas, 

3.  Itsmurhit^c  solution  does  not  become  turbid  by  the  ad¬ 
dition  of  sulphuretted  hidrogen  in  less  than  two  hours  after 
they  are  mixed. 

4.  Caustic  potash  separates  blue  oxide  and  combines  with 
the  acid. 

f  he  rosy  efflorescences  found  or  minerals  containing  cobalt 

comist 
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consist  of  arseniat.  Mr.  Proust  found  arseniat  only  in  the 

interior  parts  of  some  fragments. 

•  • 

Ilidrosulphurctted  oxide.  Sulphur et  of  Cohalt. 

The  gray  oxide,  the  hidrat,  and  the  carbonat,  take  sulphu-  Hidrosulph*. 
retted  hidrogen  from  water,  and  become  hidrosulphuretted  rets» 
oxide.  This  is  not  soluble  in  ammonia.  By  distillation  it 
gives  out  water  and  sulphurous  acid,  and  the  residuum  is  a  and  sulpburet. 
sulphuret. 

The  oxides  heated  with  sulphur  are  converted  into  sul- 
phurets. 

One  hundred  parts  of  cobalt  absorb  forty  of  sulphur; 
though  Mr.  Proust  has  some  doubts  respecting  this  pro¬ 
portion. 


Facts  toward  a  history  of  Nickel. 

Nit  rat  o  f  Nickel. 

A  hundred  parts  of  the  metal  dissolved  in  nitric  acid,  and  Nitrat  of 
distilled  till  they  are  completely  decomposed,  leave  125  or  u*cice}* 

126  of  greenish  gray  oxide  at  a  minimum.  Nitric  acid  can 
not  convert  this  oxide  to  the  maximum  state. 

To  ascertain  the  purity  of  the  oxide  of  nickel,  it  must  be  Test  of  its 
dissolved  in  muriatic  acid,  and  exposed  to  the  action  of  heat.  PuritX6 
If  it  contain  a  little  oxide  of  cobalt,  oxigenized  muriatic 
acid  gas  will  be  evolved ;  if  it  be  pure,  more  will  be  given 
out. 

The  gray  oxide  dissolves  in  all  the  acids,  and  affords  the 
same  solutions  as  the  metal  itself. 

Nitrat  at  a  Minimum. 

If  nitrat  of  nickel  be  distilled  with  the  same  precautions  as  Minimum 

nitrat  of  copper,  we  obtain,  as  with  the  latter,  a  nitrat  with  nitrat>  nickel 
1  1  .  .  .  70-4,  oxigen 

excess  of  base,  which  is  insoluble  in  water.  Of  this  nitrat  142  17  6,  acid  12. 

parts  are  afforded  by  100  of  nickel  ;  so  that,  if  we  substract 

the  25  parts  of  oxigen,  which  the  metal  has  absorbed,  we  have 

* 

17  parts  of  add  combined  with  the  oxide. 

s 


Nitrate 
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Nitrat  at  a  maximum . 


Maximum,  100  parts  of  dry  nitrat  of  nickel  yielded  by  distillation  CO  of 

gen^1  acid  55"  water  and  25  of  oxide;  consequently  contained  55  of  acid, 
■water  20,  These  proportions  are  not  exact,  as  the  last  portion  of  water 
were  acidulous. 


Muriat. 


Contains  55. 
water, 


Anhidroux 

muriat. 


Muriat  of  Nickel. 

This  is  a  very  deliquescent,  apple-green,  granulous  crystal¬ 
lization. 

Its  traces  on  paper,  when  dry,  are  yellow. 

This  muriat  loses  5.5  of  water,  What  remains  is  a  yellow 
anhidrous  muriat,  changing  green  again  in  the  air,  by  absorbing 
water. 

If  the  anhidrous  muriat  be  placed  on  the  fire  in  a  glass 
retort,  and  the  heat  strongly  urged,  it  does  not  melt  ;  the  parts 
that  touch  the  glass  are  decomposed  ;  muriatic  and  oxigenized 
muriatic  acid  are  evolved  ;  and  the  undecomposed  salt  sub¬ 
limes  in  the  form  of  flowers  like  mother-of-pearl,  of  a  golden 
yellow  colour.  These  flowers  absorb  moisture,  and  become 
green  in  the  course  of  a  couple  of  days.  The  muriatic  acid 
dissolves  them  with  difficulty, 

Oxidc33'5,  100  parts  of  muriat  of  nickel,  decomposed  bv  carbonat  of 

water  55,  mu-  ,  rex  .  *, 

riatic  acid  ii*5.  potasb,  produced  61  or  62  of  carbonat,  which  infers  33  or  34 

Of  oxide. 


Sul f  hat  of  Nickel. 


Two  sulphat*.  This  is  either  simple,  or  combined  with  potash.  The  first 
crystallizes  in  hexaedral  pressure,  terminated  by  an  irregtilai 
»  pyramid:  the  second,  in  rhomboids, 
bimple  snlphat.  The  simple  sulphat  loses  46  of  water;  and  the  anhidrous 
re  itluum  becomes  green  again  by  absorbing  moisture,  kept  at 
a  strong  red  heat  for  an  hour  in  a  luted  retort  it  is  reduced  in 
part  to  the  state  of  sulphat  with  excess  of  base.  The  water 
takes  up  that  which  has  lost  none  of  its  acid. 

100  parts  of  this  sulphat  afforded  64  of  a  light  green  car¬ 
bonate 

The  triple  salt  with  potash  loses  24  of  water.  The  resi¬ 
duum 


Triple  sul¬ 
phat. 
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duum  comports  itself  like  that  of  the  simple  sulphat.  IOC 
jmrts  of  this  salt  afford  but  27  or  28  per  cent,  of  carbonat. 

Both  these  sulphats  of  nickel  are  transparent,  of  a  fine 
emerald  green,  and  unalterable  in  the  air,  Mr.  Proust  is  of 
opinion  that  the  sulphat  of  potash  unites  with  that  of  nickel  in 
a  constant  proportion. 

Extraction  of  Nickel  in  the  large  way. 

Suppose  \vc  have  an  abundant  solution  of  the  ore,  first  Method  of  ob- 
calcined,  and  afterward  vitriolized  with  the  residuums  of  ether,  n'C 

The  business  is,  to  separate  the  nickel  from  iron,  copper, 
arsenic,  bismuth,  and  cobalt.  The  iron  is  at  a  maximum  of 
oxidation,  and  in  this  state  has  little  affinity  with  acids.  It  Iron  precipi- 
may  be  precipitated  then  in  the  state  of  arseniat,  by  means  of tatc(*  by  potash, 
potash  gradually  added.  Ammonia,  or  a  prussiat,  will  after- 
wrad  indicate,  whether  it  be  entirely  thrown  down. 

Into  the  filtered  solution  let  a  stream  of  sulphurated  hidrogen  Copper,  bis- 
be  passed  the  copper,  bis  muth,  and  all  the  arsenic,  will  be  sUl- 

precipitated  in  the  state  of  sulphuret.  phuretted 

When  the  sulphuretted  hidrogen  no  longer  occasions  any  sutphaYof 
precipitate,  the  liquor  is  to  be  evaporated  for  crystallization,  nickel  from  that 
The  triple  sulphat  of  nickel  and  potash,  being  less  soluble  than  cry^taHizatfon, 
that  of  cobalt,  crystallizes  first.  By  repeating  the  crystalliza¬ 
tions  the  two  salts  aresepaiated  :  but  the  last  portions  of  the 
salt  of  nickel  will  be  contaminated  with  some  sulphat  of  cobalt,  and  ablution, 
from  which  they  may  be  freed  by  washing  in  cold  water. 

All  these  crystallizations  require  a  basis  of  fine  silver,  if  we  in  silver  vessels, 
would  have  the  operations  go  on  smoothly. 

A  salt  of  nickel  is  known  to  be  pure,  when  the  precipitate,  Test  of  its 
dissolved  in  ammonia,  quits  this  solvent,  without  our  finding  1>uut>* 
any  cobalt  at  the  end. 

When  we  precipitate  a  sulphat  of  nickel,  we  must  not  be  Sufficient,  pot- 

.  ash  must  be 

too  sparing  ot  potash,  otherwise  we  shall  be  in  danger  of  pre-  u^d. 
cipitating  sulphat  with  excess  of  base,  which  would  affect  the 
purity  of  the  precipitate. 

Carbonat  of  Nickel. 

A  hundred  parts,  heated  in  a  retort,  five  5d  or  55  of  green-  Carbonat  of 
'  ‘  .  ,  nickel. 
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Hi  drat. 


In  this  state  in 
all  its  salts. 


Oxide  at  a 
maximum. 


Black. 

Oxigen  expel¬ 
led  by  ammo¬ 
nia. 


Oxides  re¬ 
duced. 


Sulphuret. 


Arsenit. 


ish  gray  oxide  at  a  minimum.  When  heated  in  contact  with 
the  air,  the  oxide  is  black. 

The  minimum  oxide  is  converted  into  carbonat  by  exposure 
to  the  air. 

Hidrat  of  Nickel. 

All  the  salts  of  nickel,  thrown  into  a  boiling  solution  of 
potash,  are  converted  into  a  green  hidrat.  Boiling  does  not 
alter  its  colour.  Potash  does  not  dissolve  either  the  hidrat  or 
oxide  of  nickel. 

The  hidrat  is  recfiiced  to  gray  oxide  by  heating. 

In  the  saline  combinations  the  oxide  is  in  the  state  of  hi¬ 
drat.  Alkalis  precipitate  it  in  this  state. 

Maximum  oxide  of  Nickel. 

a 

The  carbonat  and  hidrat  are  both  oxided  to  a  maximum  by 
the  action  of  oxigenized  muriatic  acid.  The  gray  oxide  is 
more  difficult  to  oxide. 

The  dry  oxide  of  nickel  at  a  maximum  is  black.  When 
solid  its  fracture  is  vitreous. 

This  oxide  kept  in  ammonia  gives  out  bubbles,  returns  to 
the  state  of  gray  oxide,  and  dissolves  in  the  alkali. 

With  muriatic  acid  at  15° .it  yields  a  considerable  quantity 
of  oxigenized  acid.  The  solution  is  greenish  yellow,  and  crys¬ 
tals  form  in  it  by  cooling, 

The  oxides  of  nickel  are  reduced  like  that  of  cobalt.  The 
metal  is  obtained  pretty  easily  in  a  button,  in  which  it  differs 
from  cobalt,  this  affording  only  large  grains. 

This  metal  appears  to  have  taken  up  a  surcharge  of  sulphur 
of  4b  per  cent.;  but  Mr.  Proust  entertains  some  doubt  of  the 
accuracy  of  this  proportion. 


Arsenit  and  Arscniat. 

These  are  made  like  those  of  cobalt,  and  are  of  a  fine  apple* 
green  colour. 

The  arsenit,  heated  in  a  tube,  loses  its  colour  with  its  water, 
gives  out  white  oxide,  and  changes  to  an  olive  green.  To  ab¬ 
stract  all  the  arsenic  the  contact  of  charcoal  is  requisite. 

Heated 
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Heated  under  charcoal  in  a  spoon  o-f  platina,  the  arsenic  is 
quickly  dissipated,  and  oxide  at  a  minimum  remains. 

The  arseniat,  heated  in  a  tube,  loses  its  colour  with  its  Aneniat. 
water  ;  becomes  transpaient  and  of  a  hyacinth  red  ;  but  if  the 
heat  be  carried  to  redness  it  turns  of  a  pale  yellow,  and  remains 
unalterable.' 

In  the  spoon  the  arseniat  turns  white,  and  grows  red  hot 
without  melting,  or  emitting  the  least  arsenical  fume.  To 
decompose  it  an  obscure  flame  is  required. 


He  capitulation. 

From  the  preceding  facts,  and  others  which  he  has  given  in  Most  metals 
different  memoirs,  Mr.  Proust  concludes,  that  cobalt,  nickel,  ha^  but  tw0 
and  most  of  the  well  known  metals,  have  but  two  very  decided 
degrees  of  oxidation.  He  dees  not  mean  to  say,  that  a  metal 
can  absorb  oxigen  in  too  proportions  only  :  he  only  asserts,  that  at  least  that,  are 
it  is  too  soon  to  admit  all  the  oxides  which  have  been  mention-  yetkuortn’ 
ed  by  chemists,  and  of  which  neither  the  quantity  of  oxigen, 
nor  the  combinations  they  are  capable  of  forming  with  acids, 
can  be  considered  as  determined  ;  and  that  colour  is  not  a 
character  sufficient  to  constitute  a  distinction. 

There  are  but  too  metals,  that  have  hitherto  afforded  him  The  only  ex- 
more  than  two  oxides.  These  are  tin  and  lead.  However,  the  cePj-inS  tm  and 
quantity ofoxigen in  that  oxideof  tin,  which  constitutes  the  base 
of  mosaic  gold,  is  not  yet  known  ;  or  that  of  the  oxide  of  nitrat 
of  lead  made  by  boiling  with  plates  of  this  metal. 

It  seems,  that  the  different  oxides  of  the  same  metal  can  mu  *  Oxides  of  the 
tually  dissolve  each  other,  and  form  true  combinations.  Thussame  metal 
the  green  oxide  of  cobalt  is  a  combination  of  the  blue  and  black  Really'  ^ 
oxides. 

Is  not  minimum  a  combination  of  the  brown  oxide  of  lead  Minimum  per- 
and  oxide  at  9  tier  cent,  in  a  similar  manner  ?  ^aps  a  conv* 

1  .  .  pound. 

Finally,  all  the  magnetic  ores  of  iron,  and  magnetic  sands  are  Magnetic  iron 

mixtures  or  combinations  of  this  order.  If  this  were  not  the  ores  su  h  c<Jn> 

'  pounds. 

case  what  would  prevent  the  minimum  oxide  from  being  raised  to 
a  maximum  of  oxidation  ?  The  oxide  of  a  gun- barrel  that  has 
been  used  for  decomposing  water  is  likewise  in  a  similar  state, 
it  is  composed  of  two  oxides. 

XI. 
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XI. 

Facts  toward  a  History  of  the  Gallic  Acid.  By  Bouillon 

Lagrange.* 

J[  HAVE  had  the  honour  of  submitting  to  the  class  the  result 
of  my  experiments  on  tannin  ;  I  now  lay  before  it  some  tacts 
respecting  the  gallic  acid,  which  I  had  announced  as  forming 
the  second  part  of  my  memoir. 

Of  all  the  vegetable  acids,  the  gallic  may  be  considered  as 
most  interesting, and  accordingly  it  has  been  a  subject  of  inquiry 
to  many  chemists.  Macquer,  Monnct,  Lewis,  Cartheuser»and 
Gioanetti,  pointed  out  the  manner,  in  which  solutions  of  iron 
are  acted  upon  by  substances  called  astringent.  The  acade¬ 
micians  of  Dijon  were  the  iirst,  w  ho  observed  the  presence  of  an 
acid  in  those  subtances  ;  and  in  1 772  they  shewed,  that  the 
distilled  products  of  nutgalls  blackened  the  solution  of  sulphat 
of  iron,  and  that  an  infusion  of  them  reddened  the  tincture  of 
bitmus.  These  particulars  afforded  only  a  general  proof  of  the 
acid  nature  of  the  principle  contained  in  galls ;  offering  no 
means  of  exti acting  this  acid,  and  obtaining  it  separate,  for 
which  we  are  indebted  to  Scheele.  His  process  was  published 
in  1/80.  A  few  years  after,  in  17.93,  Mr.  Deyeux  discovered 
that  this  acid  might  be  obtained  by  sublimation.  Messrs. 
Berthollet  and  Proust  afterward  added  much  by  their  researches 
to  our  knowledge  of  the  properties  of  this  acid  ;  so  that  it 
might  be  considered  among  the  best  known  of  all  that  the  vege¬ 
table  kingdom  produces. 

Several  foreign  chemists  too,  within  these  few  years,  have, 
given  processes  for  extracting  and  purifying  this  acid  ;  bu,t  none 
of  them,  except  Richter’s,  can  come  in  competition,  with 
Schceie’s.  Among  the  many  experiments,  that  have  been 
made  on  this  subject,  there  is  one,  which  I  have  neither  seen 
refuted  nor  quoted  in  the  papers  published  on  the  gallic  ac  id. 

In  a  letter  from  Mr.  G.  C.  Bartholdi  to  Mr.  Berthollet, 
dated  1792,  there  are  some  facts,  that  might  have  claimed  the 
atte  ntion  of  chemists. 


*  Annalcs  dg  Chimie,  Vol.  LX.  p.  13G,  Noy.  18 06< 
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Mr.  Bartholdi  first  points  out  a  process  for  obtaining  pure  Oxiding  sub- 

gallic  acid  :  he  afterward  treats  this  acid  with  metallic  oxides;  tle^allic  aci4 

and  he  says  he  has  demonstrated,  that  all  substances,  which  by  slightly 

yield  oxigen  to  the  gallic  acid,  give  it  a  brown  colour;  and  c  iarnnS 1  •• 

that,  in  this  process,  it  is  the  acid  itself,  which,  being  charred, 

forms  by  a  slight  combustion  the  colouring  matter. 

To  show  tl  s,  he  boiled  red  oxide  of  mercury  for  half  an  Boiled  with 

hour  in  a  solution  of  gallic  acid,  which  assumed  a  blackish  hue.  °XKleof  mer- 

**  _  _  cury  carbon 

In  the  residuum  he  found  fluid  mercury,  mixed  with  a  coally  was  produced, 

powder:  he  afterward  saturated  the  lkiour  with  carbonate  0fanci  would  no 
1  i  longer  colour 

potash  and  soda,  and  the  salts  thus  produced  afforded  no  blue  iron, 
precipitate  with  sulphat  of  iron. 

He  obtained  the  same  result  with  oxide  of  manganese.  Oxide  of  man- 

Other  experiments  convinced  Mr.  Bartholdi,  that  substances  8anese  the 

by  which  oxigen  is  abstracted  from  gallic  acid,  renders  its  Disoxjgenizin^ 

colour  lighter.  I  rendered,  he  says' a  solution  of  gallic  acid  substances 
,•  •  ,  i-  .,11  •  r  .  .  .  whiten  gallic 

as  limpid  as  distilled  water,  by  boiling  it  for  some  time  with  acid. 

very  pure  and  well  powdered  charcoal,  of  which  I  took  double 

the  weight  of  the  nf  'id  :  it  retained  its  limpidity  as  long  as  T 

excluded  the  influence  of  the  atmospheric  air  from  it,  and  it 

precipitated  iron  black. 

Mr.  Bartholdi  presumes,  that  we  may  thus  effect  the  tie-  its  astrin- 

6truction  of  its  astringent  property.  destructible 

On  this  I  shall  not  for  the  present  make  any  observations . 
as  it  is  necessary  to  be  acquainted  with  the  following  experi¬ 
ments,  to  judge  them  explicitly. 


Extraction  of  the  Gallic  Acid , 

There  are  several  processes  for  extracting  the  acid  from  Modes  of  c\ 

galls,  tr  acting  the 

**  gallic  acid. 

Schcclcs  process. 

On  ope  part  of  gall  nuts  bruised  and  passed  through  a  coarse  Seheele’s. 
sieve,  pour  six  parts  of  cold  water.  Let  them  macerate  in  a 
glass  jar  four  days,  shaking  them  frequently  :  then  filter,  and 
expose  the  liquor  to  the  open  air  in  the  same  jar,  covered  only 
with  blotting-paper.  In  a  month’s  time  tjie  liquor  will  be 
covered  with  a  thick  pellicle  of  mould,  without  any  precipitate 

being 
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being  former] ;  and  it  will  have  lost  its  astringent  taste,  bur  bo 
acid.  On  leaving  the  liquor  at  rest  five  weeks  longer,  a  preci-. 
pitate  will  be  formed  two  fingers  thick,  and  a  mumous  pellicle 
above  it.  The  liquor  is  now  to  be  filtered  again,  and  left  anew 
exposed  to  the  air.  At  the  expiration  of  some  months,  the 
greater  part  of  the  liquor  will  be  evaporated  :  all  the  precipi- 
fates  are  to  be  added  together,  and  cold  water  is  to  be  p<.ured 
on  them  ;  when  the  liquor  has  stood  to  settle,  what  is  clear  is. 
to  be  decanted  oft':  as  much  hot  water  as  is  necessary  for  tho- 
solution  is  poured  on  ;  and  by  evaporating  with  a  gentle  heat 
yellow  crystals  will  be  obtained. 

Mr.  Bartholdi  rs  process. 

A  tincture  of  galls  in  alcohol  is  to  be  evaporated  ;  the  resi-< 
duum  is  to  be  dissolved  in  distilled  water;  and  sulphuric  acid, 
is  to  be  added  to  the  solution,  till  the  mixture  is  decidely  acid 
to  the  taste.  In  the  course  of  a  few  hours  the  extractive  mat¬ 
ter  will  fall  down,  and  the  supernatant  fluid,  freed  from  sulphu¬ 
ric  acid  by  barytes,  will  yield,  according  to  the  author,  pure 
gallic  acid. 

This  process  by  no  means  gives  this  result.  It  is  in  general 
very  difficult  to  seize  the  moment  when  all  the  sulphuric  acid 
is  removed  by  the  barytes,  since  it  combines  writh  the  gallic 
acid  likewise :  and  after  the  liquor  is  evaporated  nothing 
remains  but  an  acerb  matter,  containing  a  great  deal  of  tannin, 
and  insusceptible  of  crystallization. 

Process  of  Mr.  Deyeux. 

\  f  *  t  * 

This  chemist  discovered,  that,  by  heating  bruised  nutgalls 
slowly,  and  cautiously,  in  a  glass  retort,  a  pretty  considerable 
quantity  of  lamellated,  shining,  and  silvery  crystals  was  sub¬ 
limed. 

Mr.  Richter's  process. 

Nutgalls  reduced  to  a  fine  powder  are  to  he  macerated,  \iy 
cold  water,  shaking  the  mixture  frequently.  After  some  time 
the  liquor  is  to  be  strained  off  through  a  cloth  :  the  residuums 
is  to  be  macerated  in  a  fresh  portion  of  water,  and  after  it  has 

been 
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teen  subjected  to  the  press,  the  two  liquors  are  to  be.  mixed, 
and  evaporated  by  a  very  gentle  heat.  Thus  w'e  obtain  a  dark 
brown  substance,  very  brittle,  which  being  reduced  to  a  fine 
powder,  and  digested  in  very  pure  alcohol)  tinges  it  of  a  very 
faint  straw  colour.  A  second  infusion  extracts  scarcely  any 
colour,  and  leaves  a  brown  residuum,  which  is  tannin  nearly 
pure.  The  two  alcoholic  tinctures  are  then  to  be  mixed,  and 
distilled  in  a  small  retort,  till  seven-eighths  have  passed  oven, 

The  remaining  liquor  on  cooling  becomes  nearly  solid  :  water 
is  poured  on  this,  and  by  gently  heating  a  limpid  solution  is 
obtained  with  very  little  colour. 

If  this  solution  be  evaporated,  very  small  and  very  white 
prismatic  crystals  are  obtained.  The  mother- water  affords  yet 
more,  but  they  are  commonly  a  little  coloured  :  these  however, 
may  be  rendered  very  white  by  washing  them  with  water.  By 
this  process  a  pound  of  galls  affords  half  an  ounce  of  crystals. 

They  are  extremely  light. 

The  processes  of  Scheele,  Dcyeux,  and  Richter,  have  afford-  Gallic  acid 
ed  advantageous  results;  but  they  differ  with  respect  to  the  hmnid wav' ^ 
purity  of  the  acid.  The  acid  produced  by  the  first,  as  Ber-  contains  tau- 
thollet  observes,  retains  a  great  deal  of  tannin  ;  that  by  the 
second  is  perfectly  white;  that  by  the  third  likewise  contains 
tannin. 

By  Richter’s  process  the  acid,  after  being  purified,  is  of  a  In  Richter’s 
pale  straw  colour.  I  attempted  in  vain  to  bring  it  to  the  state  ^eq^enuolu 
of  purity  mentioned  by  the  author.  I  found,  that  if  the  evapo-  tions  in  alcohol 
ration,  desication,  and  subsequent  solution  in  alcohol  were  con-  ^^mPoses  thc 
tinued,  a  certain  quantity  of  acid  was  decomposed  every  time; 
so  that  the  alcoholic  tincture,  instead  of  being  more  transpa¬ 
rent,  became  brown.  There  is  a  certain  point  therefore,  where 
we  must  stop,  if  we  would  preserve  the  whole  of  the  acid  and 
its  properties. 

Mr.  Berthollet  tried  different  modes  of  purifying  Scheele’s  Berthollet  pl¬ 
acid.  That  which  succeeded  best  with  him  was  treating  the  oftL 
acid  with  oxide  of  tin  recently  precipitated  from  its  solution  in 
an  acid. 

This  experiment  I  repeated.  The  following  is  the  method  This  repeated 
I  pursued,  and  the  phenomena  I  observed.  ky  author, 

After  having  separated  the  oxide  of  muriat  of  tin  by  an 

alkaline 


without  pro¬ 
cess. 


Further  trial. 


Did  not  suc¬ 
ceed. 

Ivlore  oxide 
decomposed 
the  acid. 


Proust  found 
the  same, 


Bartholdi’s  ex¬ 
periments 
repeated. 
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alkaline  base,  I  washed  it  well  with  boiling  water,  and  thetl? 
boiled  it  for  some  time  in  a  fresh  quantity  of  water.  I  then 
treated  it  with  gallic  acid,  and  evaporated  to  the  consistence  of 
thick  honey.  I  tiien  added  distilled  water:  and  the  liquor, 
after  being  filtered,  was  colourless,  limpid,  without  taste,  and 
without  smell.  On  evaporating  to  dryness  nothing  remained. 

This  difference  from  the  result  obtained  by  Mr.  Berthollet 
led  me  to  suspect,  that  I  had  fallen  into  some  error.  I  there¬ 
fore  repeated  the  experiment  with  all  the  attention  possible. 

T  dissolved  6l  grammes  of  gallic  acid,  confusedly  crystallized 
and  very  brown  in  500  grammes  of  boiling  water.  Part  of  this 
solution  I  set  by  as  a  standard  of  comparison  :  the  rest  I  boiled 
with  6T  grammes  of  oxide  of  tin  well  washed,  and  still  wet. 
When  about  half  the  liquor  was  wastedr  I  made  it  up  to  its 
original  weight  with  fresh  water,  compared  it  with  the  standard, 
and  found  it  had  lost  a  great  deal  of  its  colour.  fhc  difference 
vi  acidity  was  scarcely  perceptible.  It  still  precipitated  glue: 
but  the  precipitate  was  yellow  and  flocnlent,  while  that  of  the 
solution  not  purified  was  brown,  heavy,  more  copious,  and  even 
united  in  a  mass.  It  appears,  that  the  acid  was  not  yet  decom¬ 
posed  :  but  I  could  not  obtain  crystals  equally  white  and  pure 
with  those  afforded  by  sublimation,  as  Mr.  Berthollet  did. 

Desirous  of  knowing  whether  a  fresh  quantity  of  oxide  of  tin 
would  deprive  the  acid  of  tannin  entirely,  I  added  to  the  liquor 
30  grammes  of  oxide  of  tin,  and  evaporated  fill  about  100 
grammes  of  liquor  only  remained.  It  passed  through  the  filter 
clear  and  colourless,  and  precipitated  neither  sulphat  of  iron 
nor  glue.  I  could  not  obtain  any  gallic  acid  by  evaporation. 

This  experiment  proves,  that  it  is  very  difficult  to  free  gallic 
acid  completely  from  tannin  ;  and  that  by  repeating  the  action 
of  oxide  of  tin  the  acid  is  decomposed.  Thus  no  doubt  Mr* 
Proust  proceeded  ;  for  this  chemist  observed,  in  his  memoir 
printed  in  the  Annalc, s  de  C/iimie ,  vol.  42.,  that  the  oxide  of  tin 
he  employed  to  purify  the  gallic  acid  afforded  him  as  a  product 
only  a  colourless  insipid  liquor,  without  taste,  and  not  having 
the  slightest  effect  on  solutions  of  iron  or  tincture  of  litmus. 

As  to  the  means  proposed  -by  Mr/  Bartholdi,  I  do  not 
imagine  they  can  be  employed.  Yet,  as.thc  author  neglected 
to  examine  the  products  of  his  operations,  I  thought  it  necessary 

to 
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to  tepcat  bis  ox  peri  men  ts,  and  determine  the  nature  of  the  results 
that  might  arise  from  them.  With  this  view  I  poured  a  solution  With  red  oxide 
of  gallic  acid  or  red  oxide  of  mercury;  which  immediately °^uaercut^‘ 
became  brown,  and  gradually  changed  to  black.  The  solution 
too  acquired  a  deep  brown  tint.  In  this  state  it  was  still  acid, 
gave  a  blue  colour  to  a  solution  of  snlphat  of  iron,  and  precipi¬ 
tated  glue;  but  it  contained  no  mercury. 

I  boiled  this  liquor  on  a  fresh  quantity  of  oxide;  when  it 
became  clear,  colourless,  and  no  longer  contained  either  tannin 
or  gallic  acid. 


Part  of  the  oxide  of  mercury  was  reduced:  the  rest  was  mix¬ 
ed  with  concrete  phosphoric  acid  [so  the  original],  but  nothing 
was  sublimed  From  it  by  the  action  of  lead. 

If  charcoal  previously  purified  be  employed  instead  of  red  With  charcoal* 
oxide  of  mercury,  the  solution  of  gallic  acid  loses  almost  entirely 
its  taste  and  colour;  the  liquor  becomes  green,  and  no  longer 
precipitates  glue;  but  it  still  gives  a  violet  blue  tint  to  solution 
of  sulpha*  of  iron.  Boiled  with  afresh  quantity  of  charcoal, 
the  liquid  becomes  colourless,  and  no  longer  produces,  any 
change  in  the  solution  of  glue  or  of  sulphat  of  iron.  After  it  is 
-evaporated  to  dryness,  a  brown  matter  remains  in  the  capsule, 
which  precipitates  acetat  of  lead  of  a  dirty  gray,  and  nitrat  of 
mercury  and  muriat  of  tin  yellow;  so  that  we  may  consider  it 
as  extractive  matter. 

These  experiments  prove,  that  there  exists  no  process  for  Only  to  be 
purifying  Scheele’s  gallic  acid  but  sublimation ;  unless  the  pro-  Pu,1fiedby 
portion  of  oxide  of  tin  employed  by  Mr.  Berthollet,  which 
lie. does  not  mention,  has  a  great  influence  on  the  result.  Yet 
the  mode  of  purifying  the  gallic  acid  by  sublimation  cannot  be 
adopted,  if  we  wish  it  to  retain  all  its  properties.  The  different  but  this  alters 
characters  exhibited  by  the  two  acids  will  afford  proofs  of  this lts  ProPeitie  * 
assertion. 


Comparison  of  the  crystallized  and  sublimed  Gallic  Acids . 

check's  crystallized  acid  imparts  to  water  a  slight  lemon  co-  Solution  of  the 
lour:  this  solution  grows  deeper  coloured  by  the  action-of  the 
air:  it  reddens  tincture  of  litmus :  limewater  produces  in  it  a 
blue  colour,  which  changes  to  that  of  peach  blossoms  if  the  lime- 
water  be  in  excess,  and  on  adding  a  few  drops  of  nitric  acid 
a  rose  colour.  The  same  phenomena  take  place  with  water  ofbarytes, 
of  oarytes.  This 
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alkalies. 


sulphat  of  iron, 
nit  i  at  of  mer¬ 
cury 

acetat  of  lead, 
munat  of  tin, 

©xigenized  mu¬ 
riatic  acid, 

and  glue. 
Richter’s  acid. 


Folution  of  sub¬ 
limed  acid. 


with  lime- 

water, 

barytes. 


carbonated 

and 

pure  alkalies, 


sulphat  of  iron, 


nit  rat  of  mer¬ 
cury,  acetat  of 
lead, 

other  metallic 
suits. 


This  solution  takes  a  colour  more  or  less  green  with  carbonat 
of  soda,  but  is  not  changed  by  carbonat  of  ammonia.  Caustic 

potash  changes  it  to  a  deep  brown  ;  and  ammonia  to  a  reddish 
brown. 

With  green  sulphat  of  iron  it  is  a  violet  blue,  which  is  constant, 
as  an  excess  docs  not  alter  it.  Withnitrat  of  mercury  it  gives 
a  yellow  precipitate;  with  acetat  ot  lead,  and  muriat  of  tin,  a 
white. 

The  solution  of  this  acid  is  not  altered  in  appearance  by  ox- 
igenized  muriatic  acid. 

With  glue  it  gives  a  copious  precipitate. 

The  same  experiments  were  made  with  the  acid  obtained  by 
Richter’s  process,  and  the  results  were  similar,  except  that  the 
precipitate  thrown  down  by  glue  was  very  abundant. 

Sublimed  acid  of  Deyeux.  The  solution  of  this  acid  by  hot 
water  emits  an  aromatic  odour,  and  a  slight  oily  pellicle  is  per¬ 
ceptible  on  its  surface. 

This  solution  becomes  brown  by  exposure  to  the  air.  It 
faintly  reddens  tincture  of  litmus  :  limewater  gives  it  a  colour 
of  wine  lees,  which  an  excess  of  it  converts  to  a  fawn  colour, 

t 

With  barytes  we  obtain  the  latter  tint,  and  the  liquor  is  imme¬ 
diately  covered  with  an  oily  pellicle. 

Carbonat  of  ammonia  produces  no  change  in  the  acid  liquor: 
that  of  soda  gives  it  a  fawn  colour. 

Caustic  potash  browns  it  considerably  :  with  ammonia  the 
colour  is  lighter. 

If  a  few  drops  of  a  solution  of  sulphat  of  iron  be  dropped 
into  this  acid  liquor,  a  blue  colour  is  produced,  which  soon 
changes  to  a  violet  blue.  Frequently  however,  instead  of  a  blue 
colour,  we  have  a  deep  green.  This  no  doubt  depends  on  some 
peculiar  circumstances:  and  I  conceive  it  may  be  attributed 
to  the  degree  of  oxidation  of  the  iron;  for  with  muriat  of  iron 
at  a  maximum  we  have  constantly  a  green  colour.  This  effect 
is  less  striking  with  other  acids:  the  infusion  of  galls,  made 
without  lead,  always  retains  its  pure  blue  colour. 

With  nitrat  of  mercury  the  precipitate  is  blackish:  that  with 
acetat  of  lead  is  fawn  coloured,  and  very  light. 

The  sulphats  of  zinc  and  copper,  and  muriat  of  tin,  produce 
no  change. 

Oxigeu- 
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Oxigenized  muriatic  acid  browns  the  solution  of  gallic  acid,  and  oxigenized 
and  an  excess  deprives  it  of  colour.  muriatic  acid. 

On  comparing  the  difference  of  the  effects  <pf  these  acids,  it 
will  be  easy  to  appreciate  them. 

The  sublimed  acid  has  less  acidity  :  it  is  decomposed  by  the  ^be  sublimed 
.  ,  .  .  •  .  acid  compared 

am:  ltnasnoaction  on  barytes,  carbonat  ot  ammonia,  or  rnunat  with  thecrys- 

oftin.  The  precipitate  obtained  with  nitrat  ofmurcury  is  black-  talbzed. 

ish,  instead  of  yellow;  that  with  acetat  of  lead  is  slight  and 

fawn  coloured,  instead  of  copious  and  white. 

Oxigenized  muriatic  acid  browns  a  transparent  and  colourless 
solution  of  the  sublimed  acid,  while  it  does  not  alter  the  colour 
of  a  solution  of  the  crystallized. 

Lastly  the  sublimed  acid  does  not  constantly  produce  the  same 
colour  with  sulphat  of  iron,  and  does  not  precipitate  glue. 

If  it  be  easv  to  point  out  the  characters  that  distingu  sh  these  Not  easy  to  ac" 

.  -  .  .  ,  ‘ .  ,  .  .  .  .  &  .  count  for  the 

two  acids, it  is  tiimcult  to  explain  whence  their  difference  arises.  differences. 

Mr.  Berthollet  has  justly  observed,  that  Scheele’s  acid,  when 

not  purified,  contains  a  great  deal  of  tannin;  and  that,  when 

% 

purified  by  oxide  of  tin,  it  does  not  percipitate  glue. 

As  to  that  of  Mr.  Richter,  I  havealready  pointed  outits  ana¬ 
logy  to  Scheetes:  yet  both  these  acids  appear  to  me  to  differ  Sublimed  acid 
from  that  obtained  by  sublimation.  The  latter  contains  a  small  j^ti^e  off  & 
quantity  of  volatile  oil,  which  is  combined  with  it ;  and  which 
by  the  action  of  caloric  assumes  a  character  approaching  to  that 
of  oils  rendered  resinous.  This  property  may  be  ascertained  by 
dissolving  the  subliml-d  acid  either  in  alcohol,  or  in  ether;  for  if 
the  liquid  be  evaporated  by  rubbing  it  on  the  skin,  we  shall  ex¬ 
perience  an  effect  similar  to  that  produced  by  a  resin  dissolved  in 
alcohol. 

It  is  not  without  difficulty,  as  may  be  supposed-,  that  we  can  - 
attain  a  complete  knowledge  of  the  nature  of  the  gallic  acid.  What  is  the 
Does  this  acid  exist  in  galls  already  formed  ?  May  we  consider  Sallic  aci^  * 
it  as  a  peculiar  acid  j  or  rather  is  it  merely  the  result  of  the  com¬ 
bination  of  a  vegetable  acid  with  tannin,  extractive  matter,  and 
other  substances  existing  in  galls  ?  These  are  questions,  that  yet 
remains  to  be  solved  .  I  have  attempted  by  a  series  of  experi¬ 
ments  to  add  some  facts  to  those  that  are  known;  and  if  they  do 
not  yet  lead  to  a  complete  solution  I  conceive  some  new  results 
will  be  found  in  them,  which  serve  to  explain  the  nature  and  pro¬ 
perties  of  the  gallic  acid. 
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Examination  of  the  Action  of  Caloric  and  of  H  ater  on  ut galls* 

Action  of  Caloric. 

Action  of  cal-  Mr.  Dcycux  having  examined  in  a  particular  manner  all  the 
onc*  products  of  the  distillation  of  galls  on  a  naked  fire,  I  shall  con¬ 

sider  only  the  acid  liquor  obtained  from  them. 

Properties  of  The  process  was  conducted  in  the  manner  indicated  by  that 
t  life  is  titled  chemist.  The  fluid  in  the  receiver  was  aromatic,  a  little  milky, 

very  acid,  did  not  precipitate  glue,  and  gave  a  violet  blue  with 
sulphat  of  iron,  which  changed  to  a  dirty  green.  Lime  and 
baiytes  produced  a  peach-blossom  colour.  Nitrat  of  mercury 
threw  down  a  blackish  preipitate;  acetat  of  lead,  and  muriat  of 
tin,  a  white. 

Saturated  with  Having  saturated  the  acid  liquor  with  potash,  I  obtained  b^ 
paveSRigns  of  evaporation  a  brown  empyreumatic  matter,  which  on  the  addition 
acetic  acid.  of  sulphuric  acid  emitted  a  pungent  smell  resembling  that  of 
acetic  acid. 

Action  of  1  Cater  on  Nutgal/s. 


Gall  macerated 
in  water. 


Bistilled  gave 
an  acidulous 
fluid. 

Saturated  with 
an  alkali,  sul¬ 
phuric  acid 
aldded  and  di*- 
Uled  . 


Galls  finely  powdered  being  shaken  in  cold  water  for  four 
minutes,  the  liquor,  when  filtered,  was  of  a  golden  yellow 
colour.  One  part  was  distilled  in  a  retort  on  a  sand  heat : 
the  other  was  saturated  with  caibonat  of  soda. 

The  produce  of  the  distillation  was  a  clear,  colourless,  and 
slightly  acid  liquor,  that  precipitated  neither  glue  nor  sulphat 
of  iron. 

The  liquor  saturated  with  the  alkali  was  evaporated  to  dry¬ 
ness  ;  and  the  residuum  being  dissolved  in  distilled  water, 
sulphuric  acid  was  added  till  it  was  a  little  in  excess,  when 
the  mixture  was  distilled  in  a  retort.  The  products  were  ex¬ 
amined  in  succession.  First  a  fluid  came  over  without  taste 
or  smell :  soon  after  the  liquor  was  acid,  but  contained  neither 
sulphuric  nor  gallic  acid. 


With  boiling 

water. 


T  made  a  similar  experiment  with  boiling  instead  of  cold 
water.  The  liquor  remained  turbid,  though  filtered.  Being 
subjected  to  distillation,  and  combined  with  soda,  in  the  same 
manner  as  the  preceding,  I  obtained  the  same  results. 


These 
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These  experiments  suggested  to  me  the  existence  of  a  acid  A  frfee  acid  in 

fifulls 

ready  formed  in  galls,  and  the  possibility  of  obtaining  it  by 
distillation. 

Accordingly  I  heated  to  ebullition  in  a  common  alembic  a  Obtained  by 
kilagramme  [l21b.  3oz.  6dr.  avoird.]  of  galls  coarsely  powder- 
«d,  with  double  the  weight  of  water.  The  distilled  liquor,  as 
Mr.  Deyeux  observed,  was  a  little  milky,  aromatic,  and  on 
standing  deposited  a  little  floculent  sediment.  I  changed  the 
receiver,  when  about  two  thirds  of  the  liquor  had  come  over, 
and  I  continued  the  distillation  till  it  became  coloured. 

The  first  product  was  acid;  reddened  tincture  of  litmus ;  1st.  product, 
and  had  no  action  on  lime  or  barytes  water,  nitiat  of  mercu¬ 
ry,  acetat  of  lead,  sulphat  of  iron,  or  glue. 

The  second  product  was  turbid,  coloured*  a  little  empyreu-  ?nd.  product* 
matic  ;  its  acidity  was  more  marked  ;  and  it  precipitated  the 
metallic  solutions  above  mentioned,  but  did  not  act  on  slue. 

Each  of  these  acid  liquors  was  saturated  with  potash.  The  Saturated  with 
first  yielded  a  foliated  salt,  which,  on  the  addition  of  sulphuric  Potas,lla 
acid,  gave  out  a  smell  of  asetic  acid.  Part  of  this  salt  was 
dissolved  in  distilled  water  :  the  excess  of  its  base  was  accu¬ 
rately  saturated  by  nitric  acid,  and  nitrat  of  mercury  at  a 
minimum  was  added  to  the  solution  ;  when  a  precipitate  was  i>rbofs  of  the 
formed.  Which  had  all  the  characters  of  acetat  of  mercury.  acid.be‘ng  the 
To  convince  myself  still  farther  of  the  presence  of  acetic  acid, 

I  treated  the  neutral  acetat  of  potash  in  the  same  maimer*  and 
it  afforded  me  the  same  results. 

The  second  product  was  saturated  with  potash  in  tl 
manner.  The  liquor  became  very  brown  :  a  slight 
formed  on  the  surface,  which  increased  during  the  evapora¬ 
tion:  the  saline  matter  was  highly  coloured  and  cm  py  fell  ma¬ 
de.  Being  subjected  to  the  same  trials  as  the  preceding,  simi¬ 
lar  appearances  were  observed. 

These  experiments  leave  no  doubt  of  the  presence  of  acetic  The  acetic 

acid  in  galls:  they  prove,  that  it  may  be  obtained  by  distilla-  aci(i* 

tion  with  water;  and  that  caloric,  when  it  acts  more  directly  by  means  of 

an  this  acid,  facilitates  its  combination  with  a  small  quantity  caloric  is  com* 
.  ..  ,  ,  .  ,  bined  with  an 

at  empyreumatic  oil,  and  perhaps  With  a  little  tannin*  the  empyreumatle  ’ 

presence  of  which  is  not  demonstrable  by  glue  :  but  as  this  0l1*  and  per- 
r  ,  haps  tannin, 

liquor  acts  on  sulphat  of  iron  in  the  same  manner  as  the  sub- 

F  2  limed 


e  same  2hd.  product 

n.  .  afforded  si  ml- 
pellicle  jar  proofg. 
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and  with  aro¬ 
matic  oil,  in¬ 
stead  of  empy- 
reumatic,  when 
sublimed. 


The  oil  shown. 


Caustic  potash. 


The  ethereal 
tincture, 


and  its  resi- 


limed  acid,  we  must  presume,  that  there  is  a  kind  of  analogy 
in  their  composition;  admitting  however  this  difference,  that 
the  sublimed  ac'd  contains  no  empyreumatic  oil,  but  a  parti¬ 
cular  aromatic  volatile  oil. 

This  oil  may  be  detected  by  dissolving  the  acid  in  very  pure 
sulphuric  ether,  and  adding  a  little  water,  when  a  few  drops  of 
oil  will  be  seen  floating  on  the  surface,  which  disappear  on 
shaking  the  mixture. 

If  a  concentrated  solution  of  caustic  potash  be  employed 
instead  of  water,  a  white,  milky  substance  is  separated,  which 
requires  a  large  proportion  of  water  to  dissolve  it,  but  the  li¬ 
quor  still  remains  turbid. 

This  ethereal  tincture  yields  a  fine  blue  colour  with  sulphat 
of  iron. 

Evaporated  in  the  open  air  it  leaves  a  shining  substance, 
very  acid,  separating  in  scales,  and  having  the  appearance  of  a 
rarnish. 

The  same  phenomena  take  place,  if  galls  be  digested  in 
•thcr  ;  but  the  substance  contains  tannin  in  addition. 


Examination  of  some  earthy  and  alkaline  gallats. 


Paflher  proofs  Though  it  appears  to  be  demonstrated,  that  acetic  acid  ex- 
jsjs  i cady  formed  in  galls  we  cannot  too  much  multiply  proofs 
in  confirmation  of  its  presence;  and  to  demonstrate,  that  this 

acid,  combined  with  other  substances,  constitutes  the  gallic 
acid. 

ky  forming  dif-  W ith  this  view  I  formed  gallats  of  lime,  barytes,  potash,  and 
soda,  i  hese  neutral  combinations  afforded  a  violet  red  colour 
"  ^  a  solution  of  sulphat  of  iron,  and  scarcely  precipitated  glue 
tvhilethe  acid  employed  had  the  property  of  forming  with  it  a 
c  opious  pi ecipitate.  On  these  salts  dried  I  poured  some  verv 
weak  sulphuric  acid;  I  distilled  them  with  a  gentle  heat,  and  I 
always  obtained  acetic  acid. 

Tb€  residuum  1 1  Oorts  contained  a  very  deep  brown  matter.  I  crystal- 
liZed  thesalls  that  were  preemptible  of  it,  and  obtained  sulphats. 

dhc  supernatant  mother-water  had  the  property  of  slightly 
bi owning  toe  solution  of  sulphat  of  iron;  but  this  appearance 
does  not  prove  the  presence  of  gallic  acid,  for  the  black  colour 
of  the  mother-water  was  sufficient  to  give  it  this  hue. 


If 
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If  one  of  the  gallats,  that  of  soda  for  instance,  be  treated  with  Gallats  treated 
charcoal,  the  tannin  will  be  entirely  destroyed,  so  that  the  solution  witl1  Llisu<‘0al» 
will  no  longer  precipitate  glue;  and  after  repeated  boiling  with 
fresh  portions  of  charcoal,  it  will  no  longer  acton  sylphat  of  iron. 

The  liquor  being  afterward  evaporated  to  dryness,  and  distil-  stijl  give  acetic 

&cid» 

led  with  very  weak  sulphuric  acid,  we  still  obtain  acetic  acid. 

I  shall  not  insist  any  farther  on  the  possibility  of  obtaining 
acetic  acid  by  decomposing  gallic  acid.  I  might  mention  the 
experiments,  which  would  tend  to  support  the  preceding,  but 
entering  too  minutely  into  these  particulars  would  add  nothing 
to  the  facts  I  have  already  adduced. 

I  shall  conclude  with  an  experiment,  which  appears  to  me  Examination 
important.  The  object  was,  to  establish  the  nature  of  the  elastic  produced^ 
fluids  resulting  from  the  complete  decomposition  of  the  gallic  decomposing 
acid  by  heat.  Mr.  Deyeux  has  announced,  that  he  obtained"' 
only  oxigen  gas,  and  carbon.  Mr.  Borthollet,  who  repeated  the 
experiment,  says,  that  he  had  no  oxigen  gas,  but  constant^  car¬ 
bonic  acid. 

These  results,  of  which  no  other  vegetable  acid  furnishes  an 
example,  could  not  avoid  exciting  the  attention  of  chemists. 

In  fact  it  is  difficult  not  to  admit  hidrogen  in  the  composition 
of  gallic  acid;  and  Mr.  Fourcroy  has  expressed  his  doubts  on 
this  subject  in  his  System  of  Chemical  Knowledge,  but  the 
question  is  not  yet  decided  by  experiment. 

In  consequence  I  heated  gallic  acid  in  a  retort.  The  fire 
was  gradually  raised  till  the  retort  was  red  hot.  During  this  ac¬ 
tion  of  caloric  I  obtained  several  jars  full  of  elastic  fluid.  The  The  first  por- 
first  contained,  only  atmospheric  air ;  the  others  carbonic  acid  thTretort^af™ 
gas:  at  least  the  gas  had  all  ihe  characters  of  thin  acid;  but  tenvard  carbo- 
the  phenomena  that  occurred  during  the  decomposition  of  the  nic  acid  sas* 
gallic  acid  led  me  to  suspect,  that,  if  any  hidrogen  gas  had  been 
evolved,  it  could  exist  only  in  a  very  small  quantity.  I  did  not 
satisfy  myself  therefore  with  the  trial  by  liinewater,  and  the  ex¬ 
tinction  of  a  taper  in  the  gas.  Having  perceived,  that  hidrogen  mixed  with 
gas  mixed  with  a  great  deal  of  carbonic  acid  gas  cannot  be  fried,  faiburette(1 
because  this  acid  acts  too  promptly  on  the  flame  of  the  taper, 

I  passed  a  little  caustic  potash  into  the  las.t  jar  of  gas;  agitated 
it,  absorb  the  carbonic  acid;  and  then  immersed  a  taper  in  the 
residual  gas,  which  burnt  with  flame,  and  thus  afforded  me  a, 
proof  of  the  presence  of  carburetted  hidrogen 

The 
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Base  of  gallic 
•rid,  hidrogen 
and  carbon. 


The  gallic  then,  like  other  vegetable  acids,  is  eompossed  of 
oxigen,  hidrogen,  and  carbon.  If  but  a  small  quantity  of  hi¬ 
drogen,  can  be  obtained,  it  is  because  water  is  formed  during 
the  decomposition  of  the  acid,  so  that  the  hidrogen  passes  over 
onlv  when  very  little  oxigen  remains  to  act  on  the  carbon. 

I  have  attempted  to  shew,  that  the  gallic  ncid  is  a  compound. 
Its  formation  by  Scheele’s  process  appears  to  me  to  favour  this 
.  opinion.  In  fact,  if  the  quantity  of  acid  extracted  from  the 
aqulous  infusion  exposed  to  the  air  be  compared  with  that  af¬ 
forded  by  sublimation,  I  conceive  it  is  not  difficult  to  account 
Acid  of  Scheele.  for  the  increase.  There  can  be  no  doubt,  that  acetic  acid 

med  in  the  liquor,  which,  acting  on  a  portion  of  tannin  and  ex 
tractive  matter,  constitute  thegallic  acid  of  Scheele:  but  this  com 
bination  is  rendered  more  intimate,  and  somewhat  different,  by  the 
action  of  caloric  ;  of  which  we  have  a  proof  when  the  acid  is 
Sub)imcd  acid,  obtained  by  sublimation,  for  not  only  is  the  tannin  decomposed, 
but  the  acid  remains  combined  with  a  volatile  oil  which  is  for¬ 
med.  Perhaps  this  acid  contains  a  small  portion  of  tannin  in 
very  intimate  combination,  whence  no  doubt  arises  its  property 
of  giving  a  momentary  blue  with  sulphat  of  iron,  though  its  pre¬ 
sence  cannot  he  demonstrated.  This  acid  then  must  have  dif¬ 
ferent  properties  from  that  of  Scheele;  and  if  it  were  possible  to 
assimilate  it  to  other  vegetable  acids,  the  benzoric  would  it  be 

not  a  raodifica- ,Iiat’  wll,ch  ]t  wou^  have  the  greatest  analogy.  May  it  be  con- 
tionof  the  side  red  however  as  a  modification  of  the  gallic  acid?  J  think 

Fall'C’  'not-  *s  the  same  with  other  vegetable  acids:  and  it  is  probable, 

Acetous  the  that  there  exists  no  modification  of  them.  The  acetous  appears 
ON  IV  *  stable  tobe  ,hc  sole  vegetable  acid  :  itdcsolvos  and  retainsin  various, 
funning  Others  proportions  a  number  of  the  immediate  products  of  vegetables 

dilions  inti-  an(  111  tho  processes  to  which  we  subject  vegetable  substances, 
mstely  combi-  «c  facilitate  its  combination  in  a  more  intimate  manner;  and 

iMti.t.  frequently  even  augment  the  quantity  of  this  acid.  Already 

several  chemists  have  admitted  the  possibilityof  the  acetic  acid’s 
dissolvmgand  remaining  combined  with  fixed  andempyreumatic 
nus,  and  animal  matters:  they  have  even  gone  so  far  as  to  inti- 
••itc  acid.,  o!  this  sort.  The  formic,  pyrolipic,  pyrotartarous, 
pyromucous,  h?ive  been  classed  by  Messrs.  Fourcroy  and 
'  aK“l,elm  amo"S  ,he  compound  acids :  it  is  the  .fame  with  tho 

lactic, 


Instances. 
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lactic,  the  composition  of  which  was  pointed  out  at  the  same 
time  by  those  chemists*  Mr.  Thenard,  and  myself:  lastly  we 
have  proof  too,  according  to  Mr.  Thenard,  of  the  existance  of 
this  acid  in  the  urine  and  sweat,  as  well  as  in  the  sebacic  and 
ozonic  acids.  I  might  farther  add  to  these  observations  (if  we 
were  not  persuaded,  that  the  acetic  acid  is  found  every  where) 
that  it  exists  in  the  vegetable  as  in  animal  matters,  where  it  is 
almost  always  in  a  state  of  combination  ;  and  that,  an  equilibri¬ 
um  in  the  proportions  being  once  established,  it  gives  rise  to  com- 
pounds  hitherto  unalterable,  and  the  affinity  of  which  cannot 
be  destroyed,  but  by  reducing  them  to  their  primary  elements, 
oxigen,  hidrogen,  carbon,  and  nitrogen. 

From  the  facts  announced  in  this  memoir  it  follows: 

1st,  That  the  gallic  acids  of  Scheele  and  of  Richter  differ  essen-  RecapituUtian 
tially  from  that  obtained  by  sublimation;  and  that  the  crys¬ 
tallized  is  preferable  as  a  reagent,  on  account  of  the  constant 
uniformity  of  the  colour  it  gives  with  iron. 

2ndly,  That  this  acid  appears  to  be  composed  of  acetic  acid, 
tannin,  and  extractive  matter ;  and  that  it  cannot  be  com¬ 
pletely  freed  from  tannin  by  crystallization. 

3dly,  That  the  acid  obtained  by  sublimation  contains  no 
tannin,  at  least  that  can  be  ascertained  by  acting  on  glue; 
and  that  it  cannot,  on  any  occasion,  supply  the  place  of  the 
crystallized  acid. 

4thly,  That  the  sublimed  acid,  appears  likewise  to  be  com¬ 
posed  of  acetic  acid,  united*with  a  peculiar  aromatic  vola¬ 
tile  oil. 

5thly,  That  by  means  of  water,  poured  into  the  ethereal  tinc¬ 
ture  of  galls,  or  ether  containing  the  sublimed  acid,  an  oily 
matter  is  separated. 

6'thly,  That  there  is  no  process  known  for  purifying  Schecle’s 
acid  completely;  that  is  to  say,  we  cannot  take  from  it  the 
whole  of  its  tannin,  without  reducing  it  to  the  state  of  acetic 
acid ;  which  proves,  that  the  portion  of  tannin  it  retains  is 
necessary  to  constitute  gallic  acid,  and  that  to  this  are- owing 
its  excellent  properties  in  the  art  of  dying,. 

7thly,  That  the  red  oxide  of  mercury,  and  oxide  of  tin,  a's- 
ell  as  carbon,  decompose  this  acid. 

$thly,  That  by  distilling  galls  with  water  acetic  acid  may  be 

obtained  ^ 


72 


water  of  the  sea. 


Observations 

and  facts  re¬ 
specting  the 
Component 
parts  contained 
in  sea  water, 
and  the  useful 
application  of 
tint  duid. 


obtained  ;  and  that  it  is  by  the  assistance  of  caloric  acting 
more  immediately  on  galls,  that  a  more  intimate  union  between 
the  acid  and  the  tannin  is  effected. 

<)thly,  That  the  earthy  and  alkaline  gallats  likewise  afford 
acetic  acid  by  their  decomposition. 

lOthly,  and  finally,  That  gallic  acid,  like  the  other  vegetable 
acids,  is  composed  of  oxigen,  hidrogen,  and  carbon. 

If  these  results  be  accurate,  we  may  conceive  it  possible, 
to  accomplish  its  synthesis;  or  some  trials  that  1  have  already 
made  give  me  the  hope  of  succeeding  in  it.  I  shall  do 
myself  the  honour  of  imparting  the  farther  results  of  my  in¬ 
quiry  to  the  class,  if  they  should  be  worthy  its  notice. 
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Observations  on  the  Soda ,  Magnesia ,  and  Lime ,  contained  in 
the  ll  ater  oj  the  Ocean  ;  shelving  that  they  operate  advan - 
tageously  there  by  neutralizing  Acids ,  and  among  others  the 
Septic  Acid,  and  that  Sea-Water  may  be  rendered  fit  for 
Hashing  Clothes  without  the  Aid  of  Soap ,  By  Samuel  L, 
Mitcii  ill,  of  New  York . 


I 


f  Continued  from  p.  3£)2  of  VoJ.  X  VI J 


HND  on  experiment  that  carbonate  of  soda  thrown  into 
ocean  water,  immediately  renders  it  turbid,  the  lime  and  mag, 
nesia  instantly  turning  milky  on  their  disengagement  from 
their  respective  portions  of  acid.  To  make  the  water  fit  for 
washing,  so  much  soda  must  be  added  as  not  only  to  effect  a 
complete  precipitation  of  these  earths,  but  to  render  the  water 
sufficiently  lixmal  or  alkaline.  It  will  then  exert  its  deter- 
gent  and  purifying  powers. 

Having  entertained  doubts  at  first,  whether  the  water  oimht 
dot  to  be  decanted  of  after  the  lime  and  magnesia  had  settled 

fil.  °  '  in’ nr  "  'other  it  would  not  require  straining  or 
filtering  to  nnder  it  fit  for  use,  ,  convinced  myself  by  expert 

men; 


/ 


WATER  OF  THE  SEA. 


73 

ment  that  foul  linen  could  be  rendered  clean  and  white  by  Observations 
being  washed  in  alkalized  ocean  water  which  contained  its  s pectin °-\he 
whole  quantity  of  precipitated  earth  diffused  through  it.  1  component 
rather  think  the  small  quantity  of  those  impalpable  and  wh i t e TcU ^seTwater, 
particles  which  adhere  to  the  linen  worn  upon  the  body  will  ar*d  the  useful 
be  advantageous  and  wholesome,  as  the  shirts  and  other  gar-  thatfldd^  ^ 
ments  will  thereby  be  enabled  to  neutralize  a  portion  of  the 
acid  and  oftentimes  noxious  matter  form  d  from  the  sweat  and 

other  excretions  of  the  skin,  &c.  Thus  thev  will  be  rather 

'  */ 

serviceable  than  otherwise,  and  as  both  are  in  their  carbonated 
state  (having  borrowed  fixed  air  from  the  soda)  they  cannot 
do  any  harm. 

The  general  inferences  from  the  whole  of  the  preceding 
reasoning  are  these:  1.  Alkaline  substances,  such  as  mag¬ 
nesia  and  more  powerfully  lime  and  soda,  are  plentifully  dis¬ 
tributed  through  the  ocean,  to  keep  it  from  becoming  foul, 
unhealthy  and  uninhabitable,  which  doubtless  would  be  the 
case  if  the  sulphuric,  septic,  and  muriatic  acids  abounding  in 
it  were  not  neutralized.  2.  Where  either  of  these  acids  is  but 
imperfectly  saturated,  as  happens  when  they  are  united  with 
magnesia  and  lime,  they  decompound  soap,  let  loose  its  grease, 
and  become  unfit  for  washing  by  aid  of  that  material.  3.  If 
soda  or  barilla  is  added  to  ocean  water  in  sufficient  quantity 
and  the  water  lixiviated  or  alkalized  the  earths  will  of  course 
be  precipitated  and  the  acids  neutralized.  4.  In  this  state, 
dirty  linen  may  be  cleansed  in  it ;  and  men  at  sea  be  thus 
enabled  to  have  their  clothes  washed  without  the  aid  either  of 
soap  or  of  fresh  water.  5.  For  this  purpose,  a  quantity  of 
barilla  or  soda  should  always  be  provided  as  an  article  of  the 
ship’s  stores, and  issued  to  the  men  on  washing  days.  6.  Thus 
by  the  operation  of  this  alkaline  salt,  a  great  proportion  of  the 
nastiness  and  infection  bred  in  the  clothes,  bedding  and  berths 
of  persons  at  sea  might  be  prevented,  and  the  crews  and  pas¬ 
sengers  so  far  preserved  from  fevers  and  dysenterses.  /. 

No  more  room  would  be  occupied  by  water  casks  in  the  holds 
of  vessels,  than  at  present.  8.  The  small  quantity  of  magnesia 
and  lime  adhering  to  clothes  washed  in  this  way,  is  an  advan¬ 
tage  over  and  above  what  takes  place  in  using  fresh  water. 

And  9*  A  broad  and  noble  view  is  opened  of  the  economy  of 
providence  in  distributing  alkaline  salts  and  earths,  so  liberally 
throughout  the  terraqueous  globe. 
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An  Account  of  the  Improvement  of  an  extensive  Tract  of 
Land*.  By  Richard  Piiillits,  Esq. 

SIR, 

Improvement  J]V  the  year  1804  the  waste  lands  in  the  township  of 
waste  lands.  [jron_y_garth,  jn  the  parish  of  St.  Martin  in  Shropshire,  were 

divided  and  allotted  by  an  agreement  entered  into  by  the  pro¬ 
prietors  of  land,  without  any  application  to  Parliament. 

This  township  is  separated  from  the  county  of  Denbigh 
bv  Offa’s  Dyke,  the  boundary  in  ancient  times  between  the 
kingdoms  of  Mercia  and  Wales :  the  boundary  here,  as  in. 
other  uncultivated  parts  of  the  demarkation,  still  remains 
entire,  after  a  lapse  of  1000  years.  Upon  the-  ground, 
where  the  improvements  detailed  in  my  paper  to  you  are 
made,  the  descendants  of  the  ancient  Britons  fought  for 
their  independence,  and  for  what  remained  of  their  ter¬ 
ritories.  Upon  this  spot  the  bands  of  Henry  II.  headed 
by  that  monarch  himself,  were  foiled  in  the  battle  of  Ceiriog 
by  Owen  Gwcnydd,  at  the  head  of  his  brave  Welshmen,, 
The  township  on  the  wrcst  of  Ofi'a’s  Dyke,  is  called  Crogen^ 
i.  e.  a  place  of  graves ,  because  there  the  slain,  who  had 
fallen  in  battle,  were  buried.  The  posterity  of  the  two, 
once  hostile  nations,  now  contend  which  shall  excel  most 
in  the  arts  of  peace.  This  rude  soil  is  now  no  longer  fer, 
tallized  by  the  blood  of  warriors,  but  by  the  united  labours, 
of  Englishmen  and  Welshmen.  The  dyke  is  still  pretty 
accurately  the  line  which  separates  the  twro  languages: 
A\  elsh  is  generally  spoken  on  the.  western  side;  English  on 
the  eastern.  The  hills,  of  which  these  wastes  form  a  part, 
are  at  least  as  high  as  any  in  the  county.  Mr.  Archdeacon 
Corbet,  in  his  account  of  tho  agriculture  of  the  county  of 
Salop,  asserts,  that  the  hills  near  Oswestry  are  the  highest 
in  Shropshire. 

The  lands  in  question  are  part  of  the  same  chain  which 
composes  the  skirts  of  the  Berwyn,  a  mountainous  tract, 
extending  widely  over  the  west  of  Denbighshire,  and  the 
contiguous  part  of  Merionethshire.  As  $  traveller  ap- 
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Broaches  this  country  from  Shrewsbury,  a  line  of  highly  Improvement 
,  ,  ,  ,  ,  ,.  ,  of  waste  land*, 

elevated  ground  presents  itself  to  his  view,  extending  from 

near  the  Severn  to  the  neighbourhood  of  Wrexham.  This 

ground  once  formed  the  ^rampart  of  Wales,  though  now 

cultivation  in  several  of  its  parts  is  softening  the  roughness 

of  its  aspect. 

The  continuity  of  the  line  of  hills  is  broken  by  two  prin¬ 
cipal  valleys ;  the  larger  is  that  of  Llangollen,  through 
which  the  Dee  flows:  the  other  is  watered  by  the  stream  of 
the  Cciriog.  One  part  of  the  Bron-y-garth  enclosure  looks 
over  the  last-mentioned  valley,  and  has  a  northern  aspect; 
the  other  looks  to  the  east,  over  the  plains  of  Shropshire. 

Lime  is  found  in  every  part  of  the  line  which  divides  the 
mountains  from  the  plains,  on  the  frontier  of  North  Wales. 

The  beds  of  lime-stone  in  some  places  lie  on  sand-stone, 
and  in  other  places  are  found  below  it.  In  others  again  the 
lime-stone  is  near  the  bottom  of  a  hill,  sand-stone  occupied 
the  middle  space,  and  lime-stone  is  again  found  upon  the 
summit. 

In  some  respects  the  sand-stone  works  well,  and  is  of  a 
superior  quality,  as  the  aqueducts  over  the  Dee  at  Pontey- 
syllty,  and  that  over  the  Ceiriog  at  Chirk,  sufficiently  prove. 

The  sand-stone  in  the  quarries,  which  furnished  materials 
for  building  these  aqueducts,  is  perhaps  equal  in  beauty  and 
durability  to  Bath  or  Portland  stone ;  and  the  lime-stone, 
at  least  in  one  quarry  near  Oswestry,  becomes  a  beautiful 
black  marble.  In  the  lands,  spoken  of  below,  the  lime¬ 
stone  supplied  me  with  manure,  and  the  sand-stone  forms 
the  larger  portion  of  my  fences. 

The  paper,  which  accompanies  this  letter,  is  drawn  up 
jn  haste,  because  it  was  only  very  lately  that  I  deter¬ 
mined  to  be  a  candidate  for  the  notice  of  your  honourable 
Society.  But  all  the  par(s  are  faithfully  and  accurately 
stated. 

I  am,  Sir, 

Your  most  obedient  Servant, 

RICHARD  PHILLIPS. 

n-y-Rhos ,  near  Oswestsy, 

January  1806. 

To  C.  Taylor,  M.  Dt 
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Improrempnt  An  Account  of  the  Improvement  of  more  than  Ninety  Acres 

<K  wato  lands.  0y  Land  lying  waste. 

Tn  the  year  1804  a  large  quantity  of  waste  land  was  di¬ 
vided  and  allotted  in  the  township  where  I  live,  on  the  bor¬ 
ders  of  North  Wales,  by  private  agreement.  I  became 
possessed,  as  proprietor,  of  seventy  acres  of  these  lands.  I 
obtained  fifty  acres  more  by  two  leases,  each  for  twenty 
one  years. 

The  wastes  consisted  of  two  divisions.  The  first  was  a 
piece  of  common  land,  surrounded  by  old  enclosures.  This 
portion,  though  raised  far  above  the  general  level  of  the 
country,  is  much  less  elevated  than  the  larger  tract  here¬ 
after  to  be  described. 

The  portion  of  this  waste  allotted  to  me  was  eight  acres, 
The  grass  produced,  while  the  land  was  in  its  natural  state, 
was  a  sour  rough  sort.  It  afforded  pasture  in  the  summer 
to  a  few  cattle,  horses,  and  sheep.  The  coldness  of  the 
soil,  and  the  consequent  bad  quality  of  the  grass,  gave  this 
common  the  Welsh  name  of  Rhos ,  a  name  which  implies  a 
tract  of  moist  land,  producing  a  coarse  sour  herbage. 

1.  I  began  my  improvements  upon  this  allotment,  because 
it  lay  near  my  house.  The  fence  is  a  bank  four  feet  high 
from  the  bottom  of  the  ditch,  with  a  double  rail  at  the  top. 
A  double  row  of  quick  is  planted  upon  the  top  of  the  fence, 
to  supply  the  place  of  the  rails  when  they  decay. 

I  h*  surface  soil  is  about  six  inches  deep,  with  a  substra¬ 
tum  of  bad  yellow  clay.  I  he  first  ploughing  was  in  June 
1804.  It  was  cross-ploughed  and  harrowed  in  August; 
ploughed  a  third  time  about  the  20th  of  September;  ma! 
nured  about  the  end  of  the  same  month  with  one  thousand 
six  hundred  and  ninety  bushels  of  lime,  amounting  to  about 
<wo  hundred  and  eleven  bushels  an  acre;  ploughed  a  fourth 
time  in  the  middle  of  October,  in  small  butts  or  ridges ; 
sown  and  harrowed.  This  operation  of  ridging  was  peciu 
hardy  necessary  here  to  carry  off  the  surface  water,  which 
had  formerly  greatly  injured  the  land.  Twenty-four 
bushels  of  Devonshire  wheat  were  sown:  the  return  was 
about  two  hundred  and  forty  bushels  (thirty  bushels  an 
arre).  The  crop  was  one  of  the  finest  in  ’  the  county, 
fhe  expen ces,  as  gppear.  by  the  subjoined  table,  were 

c€.  88. 
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88  19$.  Id.  The  'wheat  was  worth  last  month  £.  130.  Improvement 
The  balance  in  my  favour  is  £.  40  Os.  Ilf/.  (£.5  2s.  7 d.  anof  %VAStL  la!ld 
acre).  This  land  in  its  natural  state  was  not  worth  five 
shillings  an  acre.  When  it  is  laid  down  in  grass  it  will  be 
w  orth  40$.  an  acre. 

In  the  beginning  of  October  1805,  the  stubble  was  har¬ 
rowed  off,  and  conveyed  to  the  farm-yard.  The  land  was 
then  ploughed,  sowed  with  twenty-four  bushels  of  wheat, 
and  harrowed  as  the  year  before.  This  is  not  my  usual 
course  of  crops;  but  it  was  thought,  that  old  common  land 
could  not  very  easily  be  exhausted,  and  I  was  tempted  to 
take  another  crop  of  wheat  by  the  high  price  of  corn,  and 
by  the  circumstance  of  the  land  being  for  four  years  tithe 
free.  The  corn  now,  the  12th  of  January,  is  coming  up 
in  abundance. 

It  is  my  intention  to  laydown  this  lot  with  grass  seeds,  to 
be  sown  with  oats  in  the  spring  of  1807.  Oats  I  conceive 
to  be  the  best  grain  for  the  next  crop,  because  the  land  is 
not  dry  enough  for  turnips  and  barley. 

The  second,  and  much  larger,  division  of  lands  lying 
waste  extended  along  the  side,  and  reaches  the  summit  of 
a  hill,  which  is  equal  in  height  to  any  in  this  county.  The 
aspect  is.  for  the  most  part,  north  and  north-east.  A 
mountain  torrent  runs  through  the  midst  of  this  tract :  some 
of  the  lands  on  one  side  of  this  torrent  are  more  sheltered, 
and  have  a  southern  aspect. 

Lime-stone  is  found  on  the  lowest  part  of  this  waste,  not 
far  from  the  bed  of  a  river:  but  the  steepness  of  the  ground 
above  would  have  been  too  formidable  an  obstacle  to  the 
cultivation  of  the  higher  lands,  had  not  lime-stone  been  dis¬ 
covered  upon  a  spot  so  elevated,  as  to  enable  the  improver 
to  convey  his  manure,  at  a  comparatively  light  expence,  to 
the  lands  below. 

The  coals  indeed,  for  burning  the  lime,  are  brought  up 
a  steep  hill,  a  distance  of  four  miles,  the  ascent  up  which 
they  are  conveyed,  enhances  considerably  the  expence  of 
the  manure. 

Upon  this  waste  the  lime-stone  is  at  the  bottom  of  the 
hill,  and  fortunately  upon  the  top  also.  1  he  substratum^ 

at  no  great  distance  from  the  surface,  is  sand-stone,  in  some 

places 
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Improvement  Peaces  hard,  in  others  loose,  and  less  useful  for  fencing;  a 

of  waste  lands,  purpose  to  which  I  have  applied  it  in  dividing  most  of  the 
enclosures. 

All  the  waste  lands  allotted  to  me  as  proprietor,  or  occu¬ 
pied  by  me  as  tenant,  in  consequence  of  the  two  leases  men¬ 
tioned  above,  were  covered  for  the  most  part  with  gorse^ 
(Ulex  E  uropaeus,)  in  some  parts  of  England  called  furze . 
Some  more  favoured  spots  produced  fern  alone;  and  others 
were  much  encumbered  with  stones.  The  stones  were 
carted  off  the  lands  to  assist  in  making  the  fences;  and 
those,  which  were  too  small  for  this  purpose,  were  used  to 
fill  up  large  holes  in  various  parts  of  the  land. 

The  thin  soils  upon  these  wastes  seems  to  have  been  cre¬ 
ated  by  the  annual  decay  of  portions  of  the  gorse;  a  plant 
admirably  calculated  to  produce,  and  afterwards  to  detain, 
in  spite  of  rains  and  storms,  the  vegetable  earth  upon  these 
steep  declivities.  Around  each  bush  of  gorse  is  always 
found  a  heap,  more  or  less  high,  of  excellent  soil ;  and  so 
completely  do  the  prickles  of  this  plant  defend  the  grasses, 
that  grow  among  it,  from  the  attacks  of  sheep,  that  the 
earth,  produced  by  the  successive  decay  of  vegetable  matter, 
accumulates,  and  renders  lands,  which  a  few  centuries  ago 
would  probably  have  been  unproductive,  proper  for  the 
growth  of  corn. 

It  is  impossible  to  traverse  our  mountains  without  observ¬ 
ing  how  wisely  these  things  are  contrived  by  Him  who  pro-* 
rides  for  us  all. 

The  highest  mountains  of  North  Wales,  where  the  rock 
does  not  every  where  appear,  are  clothed  with  heath.  As 
ages  roll  by.  the  soil,  produced  by  the  annual  decay  of  por¬ 
tions  of  the  heath,  becomes  fit  to  produce  gorse.  If  the 
water  has  a  ready  fall,  and  the  land  is  dry,  gorse  appears  in 
abundance  on  the  more  exposed  sides  of  the  mountains. 
Where  soil  has  accumulated  in  sufficient  quantities,  the  next 
protector  and  fertilizer  of  the  mountains  is  fern.  When¬ 
ever  this  plant  flourishes,  still  richer  quantities  of  vegetable 
earth  a  re  every  year  added  to  the  surface  soil,  and  the  ground 
is  rapidly  prepared  for  the  plough. 

Ia  .  me  be  excused  for  having  made  this  digression  longer 
than  I  intended. 
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I  now  proceed  to  state  the  operations  performed  upon  Improvement 
the  second  portion  of  waste  land  improvedby  me.  of  waste  Ia,K^* 

2.  One  close  of  21  acres,  for  which  I  have  a  lease  for  21 
years,  at  10s.  an  acre,  is  no  steep,  that  no  waggon  or  cart 
can  be  used,  to  carry  off  the  crop;  drags  must  be  employed 
for  this  purpose. 

I  his  land  was  so  steep,  and  w'as  incumbered  with  such  a 
quantity  of  stones,  that  a  respectable  gentleman  farmer, 
whose  lands  are  contiguous  to  it,  and  to  whom  it  was  of¬ 
fered  in  exchange  for  other  lands,  declared  he  would 
not  cultivate  it  if  it  were  given  him  as  a  present.  I  should 
observe,  that  it  was  stipulated  in  my  lease,  that  the  landlord 
was  to  be  at  the  whole  expense  of  fencing. 

The  greater  part  of  this  land  was  begun  to  be  ploughed  for 
me  in  December  1804  by  a  neighbouring  farmer  at  20,?.  per 
acre.  It  was  at  first  ploughed  one  way.  The  steepness  of 
the  ground  made  it  necessary  for  the  horses  to  drag  the 
unencumbered  plough  to  begin  the  furrow  again  upon 
the  u  vantage  ground.”  Two  acres  of  it  could  not 
at  first  be  ploughed  at  all.  Hand  labour  was  here  em¬ 
ployed. 

The  difficulty  of  ploughing  proved  so  great,  that  I 
thought  it  right  to  make  some  addition  to  the  stipulated 
price  of  206-.  an  acre.  It  w  as  harrowed  in  June  1805.  The 
whole  of  the  field  was  cross  ploughed  in  July;  harrowTed 
and  manured  in  August  with  5200  bushels  of  lime,  about 
250  bushels  an  acre.  The  quantity  of  lime  generally  used 
in  this  country  is  about  one-fourth  less  than  this.  The 
lime  was  carted  in  small  quantities,  and  laid  upon  the  land 
with  the  assistance  of  three  men  w  ith  each  team.  So  many 
men  were  necessary  on  account  of  the  unevenness  of  the 
ground. 

The  fence,  made  at  my  landlord’s  expence,  consists  of  a 
wall  six  feet  high,  20  inches  broad  at  the  base,  and  14  at  the 
top.  It  is  to  be  pointed  next  summer  with  mortar.  The 
materials  were  partly  stones  collected  in  the  field  and  partly 
sand-stone  obtained  from  a  quarry,  opened  for  this  purpose 
in  an  allotment  to  be  described  hereafter.  T he  fencing  is 
mentioned  in  this  place,  because  it  was  in  this  part  of  the 
process  that  the  stones  were  collected  off  the  land.  The  land 
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was  ploughed  a  third  time  the  first  week  in  October  ;  sowed 
with  wheat,  and  harrowed.  Three  ploughings  were  thought 
sufficient  for  this  land,  because  <hc  soil  is  light  and  ragged. 
The  depth  of  soil  is  here  near  eight  inches.  The  substratum 
is  a  light  yellow  rammel ,  called  in  this  country  cat -brain* 
The  sand-stone,  which  lies  next  below,  does  not  appear  near 
the  surface,  except  in  one  small  part  of  this  field.  1  he 
wheat  sown  was  71  bushels,  above  three  bushels  an  acre; 
Tiiis  large  quantity  of  seed  was  thought  necessary,  on  ac¬ 
count  of  the  lightness  of  the  soil,  and  the  exposed  northern 
aspect.  These  plants  now  (January  12)  look  healthy;  they 
are  of  agood  colour,  and  equal  in  appearanceand  promise  of 
a  good  crop  to  the  wheats  upon  the  best  lands  in  the  neigh¬ 
bourhood. 

3.  I  obtained  a  like  lease  for  21  years  of  another  lot  of 
12  acres  from  the  same  landlord  at  lOv.  an  acre.  I  may  here 
remark,  that  by  an  error  in  laying  out  a  road,  nine  and  a  half 
acres  of  this  field  belong  to  my  landlord,  the  other  part  to 
me  as  proprietor.  But  the  close  is  at  present  undivided,  and 
the  whole  subject  to  the  same  management.  The  aspect  is 
here  S.  E. ;  but  the  situation  is  much  higher  than  that  of 
the  last  mentioned  lot. 

This  lot,  like  the  last,  was,  by  the  terms  of  my  lease,  to  be 
fenced  by  the  landlord  ;  but  all  the  fences  have  been  made 
under  my  superintendance.  The  whole  fence  would  have 
been  a  wall,  but  the  sand-stone  rock  on  this  part  of  the  hill 
failed.  Twenty-six  roods  are  fenced  with  a  stone  wall,  six 
feet  high.  Sixty-seven  roods  are  fenced  by  a  bank  and 
ditch,  faced  on  the  one  side  with  stone,  and  protected  above  by 
posts  arul  double  rails.  Upon  the  top  of  the  bank  hawthorn 
quick  is  set.  Fifty-eight  roods  more,  which  complete  the 
enclosure,  are  bounded  by  a  very  high  old  dyke.  This 
boundary,  however,  is  of  such  a  sloping  form,  that 
some  additional  defence  was  necessary.  A  ditch  is  there¬ 
fore  sunk  on  the  summit  of  the  dyke,  to  the  depth  of 
five  feet:  in  (his  are  planted  strong  staggers^  as  they,  arc 
here  called,  consisting  of  hazle,  holly,  thorns,  and  horse 
briers.* 

*  So  called,  perhaps,  because  they  are  an  excellent  fence,  when 
mixed  with  other  underwood,  against  horses  as  well  as  sheep,  and 
•ther  animals. 
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The  first  ploughing  was  in  February  1805  :  it  was  done  Improvement 

u  ±.  ur  j  c  ,  .  ,  ,  of  waste  lands, 

ny  my  own  teams.  We  used  four  horses  in  each  team. 

I  will  remark  here,  by  the  way,  that  my  own  teams 

ploughed,  the  first  time  over,  all  the  lands  which  I  have 

improved,  except  the  last  mentioned  lot  of  21  acres; 

and  that  the  expence  for  oats  only  given  to  my  horses  the  first 

nine  months  of  my  improvements  was  70 1.  This  lot  was 

harrowed  the  beginning  of  June.  Thesecond  ploughing  was 

in  July  by  hired  teams ;  it  was  harrowed  the  second  time  in 

the  beginning  of  September  ;  limed  with  3250  bushels  of 

lime,  allowing  about  270  bushels  to  each  acre.  It  was 

sown  in  the  middle  of  October  with  40  bushels  of  w  heat,  and 

harrowed.  The  wheat  plants  are  come  up  in  abundance,  and 

look  as  healthy  and  promising  as  wheat  on  any  lands,  in  the 

country. 

It  has  already  been  remarked,  that  upon  these  light  loose 
soils,  it  is  necessary  to  sow  a  larger  than  usual  quantity  of 
seed  by  the  acre.  The  soil  is  here  about  nine  inches  deep,  but 
remarkably  loose  and  light.  The  substratum  above  the  sand 
rock  is  the  same  rammel  or  cat  brain,  which  is  found  under 
most  of  these  w  astes. 

4.  I  obtained  from  another  landlord  a  lease  for  21  years  of 
two  other  allotments,  amounting  together  to  20  acres.  By 
the  terms  of  my  lease  I  am  to  pay  no  rent  for  the  first  seven 
years  ;  for  the  remaining  fourteen  years  the  rent  is  to  be 
14s.  an  acre.  The  tenant  is  to  make  the  fences  at  his  own 
expense. 

Sixty  roods  of  the  fence  round  the  first  of  these  two 
lots,  which  consists  of  12  acres,  is  a  stone  wall  six  feet 
high  5  30  roods,  a  strong,ditch  and  bank  faced,  as  in  the 
last  lot,  with  stone,  and  protected  above  with  posts  and  a 
single  rail.  On  the  summit  of  the  bank  hawthorn  quick  is 
planted.  A  single  rail  was  here  thought  sufficient,  because 
it  is  a  fence  between  two  closes,  not  been  a  close  and  the 
rocid. 


The  first  ploughing  was  in  September  1804;  this  was 
the  first  lot  after  the  Rhos  above  mentioned,  upon  which 
I  employed  my  own  teams.  It  was  harrowed  early 
May  1805  ;  cross  ploughed  in  the  beginning  of  June;  har¬ 
rowed  immediately  ;  limed  in  the  same  month  with  3250 
Vol.  XVII. — June,  1807.  .  G  bushels 
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Improvement  bushels  of  lime,  the  same  quantity  as  in  the  last  mentioned 
of  waste  land  j0^ .  p| oU ^hoti  a  tliird  time,  and  sown  in  the  end  of  October, 
and  harrowed.  The  quantity  of  wheat  sown,  as  in  the 
last  lot,  was  40  bushels.  The  soil  is  here  partly  sand  upon 
the  sand  rock,  and  partly  a  light  soil  upon  rammel.  Hand 
labour  was  employed  at  a  great  expense  upon  a  stony  part  of 
this  lot,  in  quantity  about  three  acres.  The  wheat  plants  upon 
this  lot  are  of  as  promising  an  appearance  as  upon  either  of 
those  above  described. 

5.  The  other  lot  of  eight  acres,  obtained  by  the  last 
mentioned  lease,  is  not  yet  enclosed.  The  labourers  are 
now  ( 1 3th  January)  employed  upon  the  fence.  It  was 
ploughed  in  January  1805,  and  harrowed  in  the  same 
month.  It  is  now  a  fallow  intended  for  pease.  This  lot 
would  have  been  prepared  for  wheat  and  sown;  but  lime, 
in  sufficient  quantities  for  all  my  improvements,  could 
not  this  year  be  obtained,  at  the  only  rock  from  which 
it  could  be  conveyed  at  any  reasonable  expense  to  these 
lands. 

I  was  induced  to  offer  the  rents  above  stated  of  lO.v.  and 
14-v.  an  acre  (in  the  last  case,  the  land  to  be  for  seven  fears 
rent  free)  because  1  was  confident,  that  these  wastes  were 
capable  of  improvement.  But  in  the  natural  state  in  w  hich 
I  found  them,  they  were  not  worth  2s.  an  acre.  They  af¬ 
forded  pasture  to  a  few  half-starved  sheep  of  the  worst 
Welsh  breed  ;  and  the  sheep  did  more  damage  to  the  fences 
of  the  old  enclosed  lands  in  winter,  and  to  the  lands  them¬ 
selves,  than  could  be  compensated  for  by  the  profits  which 
their  owners  derived  from  them. 

The  closes  now  fenced  and  improved,  are  well  worth 
a  guinea  ap  acre.  A  year  ago  they  were  iot  worth  two 
shillings. 

The  improvements  upon  the  first  four  lots,  above  de¬ 
scribed,  are  to  a  certain  degree  complete.  They  contain 
fifty-three  acres  of  as  fine  green  wheat,  as  any  which  this 
country  contains. 

6.  A  sixth  close  of  thirty-two  acres,  allotted  to  me  as 
proprietor,  is  fenced  with  a  wall  six  feet  high,  and  one 
hundred  and  ten  roods  in  length:  most  part  of  the  wall  is 
pointed  with  xuortar  on  the  outside;  the  rest  is  to  be 

pointed 

4 


AGRICULTURE. 


83 

pointed  next  summer.  The  lower  part  of  this  allotment  Improvement 
is  bounded  by  the  fences  of  my  old  enclosed  lands.  On  theof  Waste  Ian<^ 
exposed  side,  towards  the  N.  W.  a  plantation  is  intended, 
fifty  roods  in  length,  and  twelve  yards  in  breadth. 

This  close  was  almost  entirely  covered  with  gorsc.  There 
was,  as  I  stated  above,  much  of  this  plant  upon  the  lands 
already  described.  My  first  operation  was  to  stock  up  the 
gorse.  I  gave  my  labourers  three  guineas  for  this  work, 
upon  this  lot  only.  They  were  also  to  have  the  gorse  for 
their  own  use,  which  was  partly  used  for  fuel,  and  partly 
sold  by  them.  They  sold  it  at  5  s.  the  cart  load.  1  made 
an  experiment  upon  five  acres  of  this  close,  where  a  plough 
could  not  at  first  be  used.  After  the  gorse  was  stocked  off, 
the  land  was  pared  and  burned ;  and  the  ashes  were  spread. 

The  plough  could,  after  the  land  had  been  thus  treated, 
though  with  some  difficulty,  be  used.  1  ploughed  it  in  June, 

1805;  harrowed  it;  ploughed  it  three  times  more;  and 
sowed  it,  about  the  end  of  the  same  month,  with  turnip 
seed.  There  is  now  upon  the  land  a  fair  average  crop  of 
turnips. 

I  also  pared  three  acres  more.  Part  of  this  was  burned, 
and  part  was  manured  with  dung.  Where  the  dung  was 
laid,  the  ground  wras  trenched  about  nine  inches  deep;  the 
sod  was  placed  with  the  surface  downwards  within  the 
trench.  The  dung  was  laid  in  moderate  quantities  upon 
the  sod,  and  covered  with  about  six  inches  of  soil.  Pota¬ 
toes  were  then  set  in  the  beginning  of  May  in  rows.  They 
w  ere  hoed  twice.  The  produ'ce  was  abundant. 

The  remaining  24  acres  of  this  inclosure,  w7ere  ploughed 
in  February  and  March,  1805.  Fourteen  acres  were,  after 
one  ploughing,  sown  with  71  bushels  of  black  oats;  11 
acres  w  ith  pease ;  and  three  acres  w  ith  summer  vetches. 

The  ground  was  then  well  harrowed.  I  had  little  land  of 
my  old  enclosures  this  year  in  oats.  It  was  my  wish  to  try, 
whether  a  crop  of  this  grain  might  be  obtained,  upon 
land  so  fresh  and  light  as  this,  without  manure,  and  with 
one  ploughing.  The  first  promise,  however,  of  the  oats, 
w  as  so  bad,  when  they  began  to  appear  above  the  ground, 
that  I  thought  it  best  to  throw  some  lime  upon  the  land; 
which,  if  not  so  beneficial  to  the  crop  of  oats,  will  be  use* 

ful 
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Improvement  ful  to  any  succeeding  crop.  I  therefore  manured  IS  acres: 
tf  waste  land  .  ^  an  t.he land  where  the  oats  were  sown,  and  part  of  that 

sown  w  ith  pease,  with  4550  bushels  of  lime. 

I  obtained  from  the  71  bushels  of  oats,  a  return  of,  360 
bushels;  a  clean,  thin  crop,  intermixed,  indeed,  with  a 
little  fern.  The  pease  and  vetches  produced  but  a  poor  re¬ 
turn. 

In  the  beginning  of  November  my  teams  were  not  much 
employed.  1  sent  them  to  try  how  this  land  would  appear 
when  ploughed  up.  1  found  the  part  which  had  been  limed 
remarkably  mellow.  I  conceive  that  this  favourable  ap¬ 
pearance,  arose  from  the  length  of  time  that  the  lime  had 
been  upon  the  ground.  I  then  procured  several  hired  teams 
in  addition  to  my  own.  It  was  all  ploughed  up  by  the 
twentieth  of  the  same  month;  sown  with  95  bushels  of 
w  heat,  and  harrowed.  The  potatoe  land  was  sown  with 
wheat,  at  the  same  time.  The  six  acres,  which  had  not 
been  limed,  are  to  be  manured  w  ith  240  bushels  of  soot. 
The  soot  is  now  in  waggons  upon  the  ground;  and  the 
first  favourable  day,  it  will  be  throw  n  upon  the  land  as  a 
top  dressing. 

'Phis  is  the  last  field  sown  by  me.  The  wheat  plants  are 
now  (January  13)  making  their  appearance  above  ground, 
and  look  well. 

I  intend  this  year  to  proceed  w  ith  activity  in  the  improve¬ 
ment  of  the  following  allotments,  which  still  lie  waste. 

7.  and  8.  One  of  these  lots  of  25  acres  I  obtained  in 
exchange  for  four  acres  and  a  half  of  old  enclosed,  arable 
land,  detached  from  my  farm,  of  much  the  same  quality 
with  other  arable  lands  in  this  neighbourhood.  This  circum¬ 
stance  alone  proved  of  how  little  value  these  w  aste  lands  were. 

I  hese  25  acres  were  an  object  to  me,  as  they  lay  conti¬ 
guous  to  another  of  my  allotments;  and  they  arc  equal  in 
goodness  of  soil  to  any  upon  this  hill.  After  this  land  has 
undergone  the  process  described  in  lots  2d  and  3d,  I  hope 
to  see  these  25  acres  of  equal  value,  acre  by  acre,  to  the 
four  and  a  half  Which  I  gave  for  them. 

These  25  acres,  as  well  as  lot  8,  27  acres,  allotted  ta 
pie  us  proprietor,  w ill  be  improved  next  summer. 
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9.  Three  acres  of  steep  ground,  that  can  never  be  cul¬ 
tivated,  will  be  planted,  this  spring,  with  different  kinds 
of  forest  trees. 

The  tabl  es  of  expenditure  are  below.  The  return  in  the 
first  lot  has  more  than  repaid  all  my  expences  the  first  year  ; 
and  the  return  promised  by  the  three  succeeding  lots,  is  lit¬ 
tle  less  abundant. 

If  I  am  permitted  to  live  another  year,  and  to  enjoy  my 
usual  health,  I  hope  to  see  148  acres  of  land,  which  was 
so  lately  almost  entirely  unproductive,  covered  w  ith  golden 
harvests,  or  adorned  with  thriving  plantations. 


LOT  I. — 8  Acres, 

1804.  £.  s . 

64  roods  of  fencing,  at  7s.  per  rood  -  -  22  8 

1  gate  and  posts  -  -  -  -  -  1  1 

1690  Winchester  bushels  of  lime,  at  2 \d.  per  bu.  17  12 

Carriage  -  -  -  -  -  -  54 

1st  ploughing,  205“.  per  acre  -  -80 

2d  ditto  15s.  per  do.  -  -60 

3d  ditto  10s.  per  do.  -  -40 

4th  ditto  10s.  per  do.  -  -40 


3  separateharrowings,  at  15s.  peracre — 5  acres  6  0 

24  Winchester  bushels  of  w  heat,  at  11s.  do.  13  4 

Labour  -  -  -  -  -  -110 


d. 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 


1805. 

1  ploughing  and  harrowing,  at  15s.  per  acre  6  0  0 

24  Winchester  bushels  of  wheat,  at  11s.  -  13  4  0 

LOT  II  . — 21  Acres ,  Fenced  by  Landlord. 

85|  roods  of  stone  walling,  at  17s.  per  rood  72  13  4 

3  gates,  at  1 1.  Is.  each  -  -  -  -330 

5200  Winchester  bushels  of  lime,  at  2 \d.  per  bus.  54  3  4 

Carriage  -  -  -  -  -  -10  00 

1st  ploughing  at  20s.  per  acre  -  -  21  0  0 

2d  ditto  at  15s.  per  do.  -  -  15  15  0 

3d  ditto  at  10s.  per  do.  -  10  10  0 

3  separateharrowings,  at  15s.  per  do.  -  15  15  0 

71  Winchester  bushels  of  wheat,  at  11s.  per  b.  39  1  0 

Labourers  for  stocking,  levelling,  clearing 

Stones,  and  spreading  lime  -  -  15  5  2 

LOT 
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LOT  III. — 1  <2  Acres,  Fenced  by  Landlord. 
26  j  roods  of  stone  walling,  6  feet  high,  at 

17s.  per  rood  -  -  -  -  22 

67f  roods  of  fencing,  with  stone  face,  and 
double  posts  and  rails,  and  hawthorn 
quick,  at  10s.  per  rood  -  -  -  33 

58  roods  of  sunk  fence,  5  feet  deep,  and 
staggers  on  the  top  along  the  dyke,  at 
4s.  9 d.  per  rood  '  -  -  -  -  13 

2  gates  and  posts,  at  1/.  Is.  each  -  -  2 

1st  ploughing,  at  20s.  per  acre  -  12 

2d  ditto  at  15s.  per  do.  -  -  9 

3d  ditto  at  10s.  per  do.  -  -6 

3  separate  harrow ings,  at  1 5s.  per  acre  -  9 

3250  Winchester  bushels  of  lime,  at  2 \d.  per 

bushel  ------  33 

Carriage  ------  6 

40  Winchester  bushels  of  wheat,  at  11s.  per 

bushel  ------  22 

Labourers,  for  stocking,  levelling,  and 
spreading  lime  -  -  -  -  8 

LOT  IV. — 12  Acres ,  Fenced  by  Tenant. 

60  roods  of  stonewalling,  at  15s.  per  rood  45 
30  ditto  of  fencing,  with  single  posts  and 
rails  on  top,  with  haw  thorn  quick,  at 
9s.  4 d.  per  rood  -  -  -  14 

2  gates  and  postsy  at  \l.  Is.  -  -  2 

1st  ploughing,  at  20s.  per  acre  -  -  12 

2d  ditto  at  15s.  per  do.  •  -  -  9 

3d  ditto  at  10s.  per  do.  -  -  6 

3  separate  harrow  ings,  at  15s.  per  do.  -  9 

3250  Winchester  bushels  of  lime,  at  2 \d.  per 

bushel  ------  33 

Carriage  ------  6 

40  Winchester  bushels  of  wheat,  at  11s.  per 

bushel  ------  22 

^Labourers,  stocking,  levelling,  clearing, 
and  spreading  lime  -  -  -  -  14 
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19  6 
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3  0 
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0  0 
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LOT  VI. — 32  Acres. 

110  roods  of  stone  walling,  6  feet  high,  at 

17$.  per  rood  -  -  _  _  _  93 

6  ditto  of  fencing,  at  9$.  4 d.  per  rood  -  2 

3  gates  and  posts,  at  \l.  1$.  each  3 

1st  ploughing,  at  20$.  per  acre  -  -  32 

2d  ditto  at  1 5s.  per  do.  -  -  24 

2  separate  harrowings,  at  10$.  per  acre  -  16 

4550  Winchester  bushels  of  lime,  at  2f  d.  per 

bushel  -47 

Carriage  _____  g 

71  bushels  of  oats,  at  3s.  4 cl.  per  bushel  -  12 

24  ditto  of  pease,  at  5s.  per  bushel  -  6 

8  ditto  of  summer  vetches,  at  6s.  per  bushel  2 
240  ditto  of  soot,  at  6d.  per  bushel  -  -  6 

Sowing  the  same,  at  5s.  per  100  bushels  0 
95  Winchester  bushels  of  wheat,  at  11$.  per 

bushel  _  _  _  _  -  52 

Paring  and  burning  5  acres,  for  turnips, 
at  1/.  16$.  per  acre  ...  9 

2  extra  ploughings,  at  2 0s.  per  acre  -  5 

2  ditto  harrowings,  at  10$.  per  do.  -  2 

Spreading  the  ashes,  at  2$.  6 cl.  per  do.  -  0 

5  pounds  of  turnip  seed,  at  1$.  per  pound  0 
2  hoeings,  at  7s.  per  acre  1 

150  roods  of  8  yards  square  of  stocking,  at 

1$.  per  rood,  for  potatoes  7 

Paring  3  acres,  at  1/.  6$.  per  acre  -  3 

Labourers  for  clearing  the  gorse  -  3 

Ditto  levelling  and  spreading  the  lime  -  5 


LOT  V. — 8  Acres ,  a  Fallozv  for  Pease; 
One  Acre  Waste . 

1st  ploughing,  at  20$.  per  acre  -  7 

Harrowing,  at  5s.  per  do.  -  -  1 

Total  amount  £.  1073 


10  0 
16  0 
3  O 
0  0 
0  0 
0  0 

7  11 

15  0 

7  0 
0  0 

8  0 
0  0 

12  0 

5  0 

0  0 
0  0 
10  0 
12  6 
5  0 
15  0 

10  0 
18  0 
3  0 
15  0 


0  0 
15  0 


1  0 
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5  C1ENTIFIC  NEWS. 


On  the  Tempest  of  Teh.  18,  which  has  produced  many  dreadful 

accidents  in  the  Channel. 


Observations  A  HE  interesting  nature  of  the  observations  I  am  about  to 
by  La  Marck 

on  his  system  communicate,  appears  to  me  to  be  of  too  serious  an  importance 

concerning  the  to  ,)ennjt  any  consideration  to  delay  their  publication,  to  which 
influence  of  the  1  J  .  . 

moon  upen  the  I  wish  to  give  the  greatest  authenticity. 

weather.  j  have  been  long  convinced  by  observation,  that  many  points 


in  the  course  of  the  moon  have  unquestionable  influence  on  the 
atmosphere,  although  the  causes  which  modify  these  influences 
are  not  sufficiently  appreciated  to  enable  us  to  predict  what 
events  may  be  expected  at  those  periods. 

I  add,  that  the  results  of  my  observations,  recently  completed, 
has  strongly  confirmed  my  opinion  in  this  respect,  and  has  inform- 
ed  me,  that,  independently  of  the  influences  of  the  syzigies ,  the 
quadratures,  and  the  two  apsides  the  nodes  of  the  moon  have  very 
remarkable  influence,,  but  more  powerful  in  some  particular 
cases,  as  1  have  succeeded  in  ascertaining. 

Of  3 . 1  nodes  and  contra-nodes  marked  in  my  collecton  of 
Observations,  1 77  have  eminently  distinguished  their  influence ; 
134  have  manifested  no  particular  power.  The  difl’ercnce  is  43* 
in  favour  of  the  influence  of  these  lunar  points.  But  I  observe 
that  the  contra-nodes  have  somewhat  more  power  than  the  nodes , 
and  that  especially  the  power  of  those  contra-nodes  which  occur 
during  the  half-yearly  period  of  the  sun’s  being  north  of  the  line, 
deserve  the  most  seriousattention.  There  are  even  circumstances 
wherein  1  find  that  the  evil  influence  of  the  contra-nodes  has 
never  failed  to  shew  itself.  I  shall  describe  them,  as  well  us  the 
details  of  my  recorded  observations,  in  the  next  Annuarc 
Me  tcorologifjue. 

But  it  is  of  consequence  that  I  should  explain  to  the  public, 
fhabthe  tempest  of  the  18th  of  February  last  is  the  resnlt  of  a 
contra-node  which  took  place  thee\ening  before,  under  circum¬ 
stances  whic4  I  promise  to  explain. 


(To  he  continucd.J 
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ARTICLE  I. 


Facts  toward  a  History  of  Prussiates.  By  Mr.  Proust.* 


1  ii  E  Prussian  blue  of  the  shops  is  seldom  pure,  as 
Schcele  had  already  observed.  Frequently,  beside  the  alu- 
mine  which  makes  a  part  of  it,  we  find  silex,  carbonate 
and  sulphate  of  lime,  sulphate  of  potash,  phosphate  and 
red  oxide  of  iron,  sulphur,  ammonia  not  divested  of  animal 
oil,  Sec.  To  study  the  nature  of  this  combination  therefore, 
it  is  indispensable,  to  use  only  a  prussiate  free  from  alum, 
and  sufficiently  edulcorated  with  acids  and  boiling  water.— 
It  even  appears,  according  to  a  remark  of  Berthollet,  that 
the  prussiate  of  potash  can  attach  itself  to  the  Prussian  blue 
so  forcibly  as  to  resist  ablution  to  a  certain  degree.  I  do 
not  think  with  him  however,  that  the  surcharge  of  this  salt 
should  be  considered  as  an  element  essential  to  it;  for  when 
the  blue  has  been  well  prepared,  and  such  is  to  be  met  with 
in  the  shops,  it  leaves  no  trace  of  saline  matter  in  the  resi- 
luum  after  distillation. 

Prussian  blue  prepared  without  alum  has  a  coppery  ap¬ 
pearance  like  the  best  indigo.  It  loses  only  forty-five  per 
:ent  by  combustion.  Its  residuum  is  red  oxide  of  iron 
without  any  mixture  of  foreign  matter. 

*  Annales  de  Chimie,  Vol.  LX.  p.  185.  Nov.  1806. 
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Treatrd  with 
Caustic  potash, 


may  be  de¬ 
prived  of  all  its 
acid  at  once. 


This  seldom 
the  case. 


Blue  left  in  the 
residuum. 


Prussiate  of 
potash,  and 
ferruginous  al¬ 
kaline  carbo¬ 
nate, 


Action  of  Alkalis. 

The  blue  passed  through  caustic  potash  leaves  a  residuum, 
which  is  nothing  but  red  oxide  blended  with  alumine.  Its 
colour  is  that  of  kermes,  if  the  blue  were  of  good  quality; 
on  the  contrary  it  is  pale  and  earthy,  if  the  blue  were  sur¬ 
charged  with  alumine:  so  that  we  may  form  a  pretty  good 
judgment  of  its  nature  by  the  colour  of  its  residuum. 

Acids  acquire  no  colour  from  the  residuum  properly 
washed  ;  which  shows,  that  Prussian  blue  may  be  deprived  of 
all  its  acid  at  a  single  operation  ;  but  for  this  it  must  have 
been  very  finely  pulverized.,  which  is  attended  with  some  dif¬ 
ficulty.  If  a  few  drops  of  alkali  be  added  to  water  coloured 
by  the  blue  recently  precipitated,  it  will  be  deprived  of  its 
colour  completely ;  and  in  this  case  the  oxide  separated  from 
it  will  not  afford  the  least  trace  of  colour,  when  it  is  wetted 
with  an  acid.  In  the  process  followed  it  frequently  happens 
that  the  ochry  residuum  retains  either  some  remains  of  blue, 
that  have  not  been  touched  by  the  alkali,  or  a  mixture  of 
prussiate  of  potash  and  ferruginous  alkaline  carbonate,  or 
all  three  of  these  blended  together.  I  shall  proceed  to  ex¬ 
amine  two  of  these  cases,  and  it  will  be  easy  to  form  a  judg¬ 
ment  of  the  third. 

If  for  example  an  acid  be  applied  to  a  well  washed  resi¬ 
duum,  which  still  retains  Prussian  blue,  this  blue  will  not 
discover  itself  in  pulverulent  particles,  but  in  proportion  as 
the  acid  frees  it  from  yellow  oxide.  There  is  no  parti¬ 
cular  chemical  union  between  this  oxide  and  Prussian  blue, 
as  hitherto  has  been  supposed  ;  at  least  we  have  no  positive 
indication,  that  the  metallic  salt,  called  prussiate  of  iron,  is 
susceptible,  like  so  many  others,  of  a  maximum  and  mini- 
mum  state  either  of  acid  or  of  oxide;  and  if  the  mixture  of 
yellow  and  blue,  which  these  residuums  sometimes  offer  us, 
be  not  green,  as  might  be  expected,  it  is  because  the  yellow 
oxide  always  covers  these  remains  ef  blue  in  very  great  ex¬ 
cess  ;  at  least  I  have  never  found  the  blue  to  be  above  one  or 
two  hundredth  parts. 

I  proceed  to  the  second  case.  A  residuum  may  contain 
no  remains  of  blue,  if  it  were  well  pulverized,  but  it  easily 
retains  the  two  salts  I  have  mentioned  above.  If  an  acid 
be  then  applied  to  it,  each  of  them  affords  abundance  of 

5  blue 
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t>iu(V  We  shall  examine  the  particular  mixture  of  these  two 
salts  farther  on  :  but  if  the  residuum  have  been  washed  with 
care,  acids  will  not  give  rise  to  more  blue.  This  washing  not  easily  re¬ 
ts  very  tedious,  it  is  true;  for  I  have  been  obliged  to  pour  ^ 

boiling  water  at  least  twenty  times  following  on  a  single 
drachm  of  residuum,  before  I  could  obtain  it  completely 
free;  but  when  this  is  at  length  accomplished,  acids  will 
dissolve  it,  without  any  blue  being  produced.' 

When  these  residuums  effervesce  with  acids,  they  contain  Effervescence 
carbonate  of  potash  or  of  lime.  The  former  may  be  carried  bonate. S  *  Ul" 
off  by  ablution;  and  the  second  will  be  detected  by  vinegar 
after  the  washing.  It  is  not  the  red  oxide  therefore,  that  Red  oxide  of 
occasions  this  elfcrvescence:  it  cannot  indeed  combine  with  !'or! (loe*  not 
the  carbonic  acid,  consequently  cannot  |take  it  from  the  bonic  acid, 
potash,  in  exchange  for  the  prussic  acid,  wThich  it  cedes  to  it. 

In  nature,  as  in  art,  it  is  only  the  oxide  of  iron  at  a  mini¬ 
mum,  that  can  combine  with  the  carbonic  acid. 

A  pound  of  Prussian  blue  of  the  shops  of  fine  quality,  Prussian  blue 

has  afforded  as  much  as  nine  ounces  and  half  of  crystallized  at[OI<ls  yl 

"'  of  prussiate  of 

prussiate  of  potash.  It  is  by  no  means  uncommon,  to  find  potash, 
in  the  mother  water  left  to  itself  truncated  octaedra  an  inch 
in  diameter.  If  the  blue  be  contaminated  with  sulphuric 
acid,  at  least  four  crystallizations  will  be  requisite,  to  free 
the  prussiate  entirely  from  sulphate  of  potash.  The  mother  Lixivia  not 
water  contains  alumine,  sometimes  in  abundance,  sulphate pure> 
and  phosphate  of  potash,  ferruginous  alkaline  carbonate, 

Ac.  Hence  maybe  inferred  the  importance  of  employing  the  crystals 
crystallized  prussiate  of  potash  in  analyses,  and  not  simple  ^  uge(j 
lixivia  of  Prussian  blue,  as  wras  formerly  done.  Prussiate  as  a  test, 
of  potash  is  unalterable  in  the  air,  wrhethcr  dry  or  damp ;  ^haiacters  of 

boiling  it  for  any  length  of  time  does  not  alter  its  nature : 
its  taste  is  sweetish,  and  slightly  saline,  leaving  after  it  a 
faint  impression  of  bitterness.  It  is  insoluble  in  alcohol ; 
which  separates  it  from  its  aqueous  solution  in  a  white  snow 
with  the  lustre  of  mother-of-pearl ;  and  this  lustre  it  retains 
when  dry,  so  that  it  might  be  mistaken  for  the  argentine 
gauze  of  acetate  of  mercury.  Redissolved  in  wafer  it  re¬ 
produces  a  common  solution  of  triple  prussiate. 

This  salt,  which  T  shall  term  a  triple  salt,  or  trisule,  in-  which  is  a  tri* 
-discriminately,  to  distinguish  it  from  the  simple  prussiate  of 

H  2  **  potash, 


92 


nrstORY  OF  PRUSSIATES. 


Containing 
black  oxide  of 


iron. 


This  gives  the 
prussic  arid 
more  decidedly 
acid  properties. 


This  combina¬ 
tion  of  black 
oxide  and  prus¬ 
sic  acid  not  ob¬ 
tainable  by 
atselT. 


Apparently  a 
joint  affinity 
between  the 
acid  ,  oxide, 
and  alkali. 


potash,  is  as  constant  in  its  qualities  as  the  most  perfect 
neutral  salts.  It  is  of  a  fine  lemon  colour,  which  it  never 
loses  without  changing  its  state.  For  this,  as  well  as  for 
its  other  two  characteristic  properties,  that  of  crystallizing, 
and  of  changing  the  red  oxide  of  iron  blue,  it  is  indebted 
to  a  portion  of  black  oxide,  which  is  essential  to  its  consti¬ 
tution.  Without  this  oxide,  confined  like  the  other  two 
elements  of  the  triple  prussiate  to  an  invariable  proportion, 
this  prussiate  in  fact  could  neither  crystallize,  nor  form  blue 
with  solutions  of  iron,  the  base  of  which  is  at  a  maximum 
of  oxidation.  In  short,  it  is  from  this  very  union,  that  the 
principle  which  saturates  the  potash  of  the  triple  salt  de¬ 
rives  those  properties,  as  Berthollet  remarks,  that  singularly 
increase  the  analogies  it  bears  to  acids. 

In  this  point  of  view  we  may  add,  that  the  triple  prussi¬ 
ate  occupies  a  mean  betwixt  alkaline  and  metallic  salts. — 
However,  when  we  rellect  on  one  property  of  this  salt, 
which  will  be  mentioned  below',  it  is  difficult  to  say,  whe¬ 
ther  it  be  to  the  prussic  acid  simply,  or  *o  the  combination 
of  this  acid  and  potash,  that  the  oxide  of  iron  attaches  it-  , 
self,  when  it  converts  the  prussiate  into  a  triple  salt.  Thus 
much  is  certain,  that  we  do  not  yet  by  any  means  know 
what  appearance  or  properties  a  prussic  acid  might  have, 
that  should  be  combined  with  the  precise  dose  of  black  ox¬ 
ide,  by  means  of  which  it  can  furnish  a  triple  prussiate. 
By  treating  this  oxide  with  prussic  acid  we  can  form  Prus¬ 
sian  blue,  but  not  that  kind  of  ferruginous  acid,  which  is 
capable  of  converting  potash  into  a  triple  salt.  Of  this  we 
must  not  lose  sight;  for  it  is  well  known,  that  Prussian  blue 
is  not  of  a  nature  to  combine  with  potash  without  leaving  a 
residuum.  In  short,  the  triple  prussiate  divested  of  its  al¬ 
kaline  base,  if  I  may  so  say,  is  a  compound,  which  no  fact, 
no  appearance  authorizes  us  to  consider  rather  as  a  salt,  the 
acid  of  w  hich  lias  been  particularly  exalted  by  its  union  with 
the  oxide,  than  as  a  combination  perfected  altogether  by  this 
oxide. 

One  property,  which  appears  in  fact  to  militate  against 
our  admitting  the  prussiate  as  a  salt,  the  acid  of  which  is 
exclusively  united  to  the  black  oxide,  is  that  of  its  resisting 
the  action,  of  alkaline  hidrosulphurcts.  If  those  reagents, 

whicl* 
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'vhich  spare  no  other  known  metallic  salt,  have  no  action 
on  the  triple  prussiate,  we  are  to  a  certain  degree  justified 
in  presuming,  that  the  oxide  of  iron  is  not  exclusively  at¬ 
tached  to  the  acid  of  the  triple  prussiate;  unless  indeed  we 
suppose,  that  the  affinity  of  this  acid  for  the  oxide  be  so 
great,  as  to  defend  it  from  the  common  fate  of  all  other  ox¬ 
ides.  We  shall  see  however  farther  on,  that  an  affinity  so 
extraordinary,  unexampled  as  it  has  hitherto  been  in  che¬ 
mistry,  is  not  impossible.  I  proceed  to  the  trial  of  the  hi- 
drosulphuret  of  potash  on  the  triple  prussiate. 

L  '*  m  \ 

Hidrosulphuret  and  Triple  Prussiate. 

The  hidrosulphuret  of  potash  or  of  ammonia,  even  as- The  triple 
sisted  by  heat,  has  no  action  on  this  salt.  If  it  contained  Prussiate 

decomposer!  by 

any  remains  of  ferruginous  carbonate,  it  would  be  freed  hidrosulphu- 
from  them,  for  the  hidrosulphuret  decomposes  this  carbon-  rels- 
ate.  It  may  be  filtered,  if  necessary,  and  the  prussiate 
will  nevertheless  crystallize  in  its  usual  form.  Such  a  result 
leads  us  to  acknowledge,  as  has  been  hinted  above,  a  very 
peculiar  intimate  combination  between  the  three  elements  of 
the  triple  prussiate.  But  we  shall  presently  see  these  very 
hidrosulphurets  contribute  to  our  obtaining  the  white  prus¬ 
siate  in  all  its  purity,  or  that  combination  in  which  the  iron 
is  at  a  minimum  state  of  oxidation,  which  I  made  known  in 
my  former  memoir  on  Prussian  blue. 

White  Prussiate , 

Over  a  lamp  place  a  matrass  containing  fifteen  or  eighteen  White  prussi- 
grains  of  prussiate  of  potash,  and  two  or  three  ounces  Ofateofiron* 
hidrosulphurettcd  water.  A  few  seconds  after  the  ebulli¬ 
tion  and  vapour  have  expelled  the  air,  thatoccupied  the  up¬ 
per  part  of  the  matrass,  drop  in  slowly  a  very  dilute  solu* 
tion  of  green  sulphate  of  iron  from  a  phial,  into  which  a 
few  grains  of  sulphuret  of  the  same  metal  have  previously 
been  put,  in  order  to  keep  its  base  at  a  minimum  of  oxida¬ 
tion.  Immediately  a  precipitate  will  be  formed,  rendering 
the  liquor  as  white  as  milk,  and  so  it  will  remain  as  long  as 
the  heat  is  kept  up.  This  is  the  precipitate  which  I  call 
white  prussiate,  and  is  the  same  as  has  been  obtained  by 
fqurcrov,  Vauquelin,  Davy,  and  no  doubt  all,  who,  pay¬ 
ing 
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incr  attention  to  the  conditions  necessary  to  ensure  success 
hate  found,  that  the  base  of  the  green  sulphate  might  be¬ 
come  that  of  a  prussiate  different  from  the  prussiatc  which 
Rendered  blue  has  for  jts  base  oxide  at  a  maximum.  But  as  the  black  ox- 
the  atmos-  ’n  Passing  from  one  combination  to  another  never  loses 

Phere*  its  disposition  to  acquire  a  surplus  of  oxigen,  we  perceive, 

as  soon  as  the  matrass  is  removed  from  the  fire,  that  the  at¬ 
mosphere  reacts  on  the  milky  mixture,  and  rapidly  produces 
tints  of  colour,  which  gradually  diffuse  over  Inc  whole  a 
fine  deep  blue. 

Another  me-  This  product  may  be  obtained  in  another  way.  Let  fall 

thod  of*  obtain-  •  /»  .  ,  •  ,  »  •  .  .  «  -i- 

ing  white  pru<-  Prussiatc  of  potash  grain  by  grain  into  a  very  dilute  boiling 

slate.  solution  of  green  sulphate,  and  a  precipitate  will  make  its 

appearance,  the  whiteness  of  which  will  resist  the  action  of 

the  air  somewhat  longer. 

J  shall  add  a  few  other  processes,  which,  if  they  do  not 
increase  conviction,  may  be  interesting  from  the  variety  of 
the  means  employed, 

A  third.  Fill  two  glasses,  one  with  nitrate  of  iron,  and  the  other 

with  green  sulphate,  each  in  a  state  of  very  dilute  solution  ; 
and  drop  into  each  a  crystal  of  prussiate  of  potash.  In  the 
former  we  shall  see  the  crystal  instantly  coloured  of  so  deep 
a  blue,  that  it  resembles  black  velvet.  In  the  latter  it  cracks, 
separates,  and  falls  into  a  white  powder:  but,  as  it  had  im¬ 
bibed  atmospheric  air  previous  to  the  experiment,  the  pre¬ 
cipitate  is  variegated  like  sage  cheese. 

A  fourth.  Let  two  glasses  be  filled  with  boiling  Mater;  add  to  each 

a  few  drops  of  prussiate  of  potash,  and  to  one  of  them  a 
few  drops  of  hidrosulphuret  of  potash,  or  of  amrwenia, 
likewise.  Let  fall  into  each  a  few  drops  of  nitrate  of  iron; 
and  the  former,  as  might  be  expected,  will  give  a  complete 
blue;  but  the  latter  will  exhibit  the  amusing  appearance  of 

,  f 

a  precipitate,  M'hich,  at  first  blue,  will  rapidly  lose  its  co¬ 
lour,  and  become  white.  The  theory  of  these  facts  is  so 
obvious,  that  l  shall  pass  it  over:  neither  shall  I  here  repeat 
all  the  other  experiments  given  in  my  first  paper  to  establish 
the  existence  of  twoprussiates  of  iron.  If  the  prussiate  at 
a  minimum  have  no  colour  when  it  is  not  acted  upon  bv  the 
atmosphere,  we  see,  that  (he  dried  green  sulphate  is  equally 
White  prus-  colourless.  The  absence  of  colour  in  one  of  these  salts  is 

surely 
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surely  not  more  surprising  than  in  the  other;  and,  if  we  siate  gives  black 
obtain  red  oxide  by  applying  alkalis  to  a  blue  prussiate,  on  precipitated,^ 
the  contrary  we  obtain  black  oxide  from  a  white  prussiate. 

But  these  differences,  which  might  be  inferred  from  theory, 
agree  perfectly  with  those  exhibited  by  the  red  and  green 
sulphates  under  similar  circumstances. 

In  my  first  paper  I  directed  to  pour  the  prussiate  of  pot-  Caution, 
ash  on  the  sulphate  in  a  phial,  to  avoid  as  much  as  possible 
the  admixture  of  air;  but  this  succeeded  imperfectly;  first 
because  cold  liquors  always  have  air  in  them,  and  secondly 
because  I  had  not  thought  of  sulphuretted  hidrogen  to  free 
them  from  it.  I  did  not' then  know  how  it  acted  with  re* 
spect  to  these  salts. 

If  for  instance  a  solution  of  green  sulphate  be  diluted  Excess  of  acids 

w  ith  three  or  four  times  its  bulk  of  sulphuric  or  muriatic  ^l0  no* 

r  .  the  white  prus- 

acid,  the  excess  of  these  acids  makes  no  alteration  in  the  siate  to  the  blue 

result.  As  the  w  hite  prussiate  wants  colour  only  from  de-  asth<~y  do  not 

1  • '  supply  the 

feet  of  oxigen,  it  may  be  supposed  such  an  addition  is  not  necessary  wd* 
calculated  to  impart  it.  These  concentrated  acids  may  alter  Sen- 
the  whiteness  of  the  prussiate  indeed,  but  they  can  never 
bring  it  to  a  complete  blue. 

Muriatic  acid  boiled  on  white  prussiate  is  equally  inef¬ 
fectual. 

Not  that  this  boiling  acid  is  without  action  on  the  white  Action  of  mu- 


riatic  acid  on 

it. 


prussiate;  for  I  have  observed,  that  there  is  some  white r 
prussiate  destroyed,  prussic  gas  evolved,  and  black  oxide 
found  in  solution.  The  little  Prussian  blue,  that  is  formed 
by  the  introduction  of  air,  during  the  interval  of  these 
mixtures,  predominates  over  the  white?  and  changes  its  co¬ 
lour  to  a  greenish. 

The  blue  prussiate  boiled  with  the  same  acid  likewise  gives  and  on  the  blue 
out  prussic  gas,  and  parts  with  red  oxide,  but  less  of  it  is  Prussiate’ 
destroyed  than  of  the  white  prussiate.  From  these  facts  we 
may  infer,  that  the  muriatic  acid,  assisted  by  heat,  is  capa¬ 
ble,  in  strictness,  of  decomposing  prussiates,  and  assuming 
its  rights  of  a  stronger  acid  over  the  prussic ;  which  would 
not  be  at  all  surprising,  but  at  least  I  believe  it  would  re¬ 
quire  considerable  time, 


Prussiate 
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The  crystal¬ 
lized  prussiate 
treated  with 
&cids. 


It  affords  ‘34  or 
*35  of  Prussian 
blue. 


Prussian  blue 
dbntains  -54  or 
'55  of  red  oxide 

of  iron. 


The  prussiate 
therefore,  used 
as  a  test,  adds 
19  per  cent  to 
the  oxide 
thrown  down. 


Prussian  blue 
treated  with 
common  pot¬ 
ash. 


Prussiate  ef  Potash  and  yields. 

Let  weak  sulphuric  acid  or  muriatic  be  heated  in  a  mat¬ 
rass  with  crystals  of  prussiate  of  potash.  When  ebullition 
commences,  gas  escapes,  and  may  be  received  under  a  jar 
over  mercury,  or  burned  by  applying  to  it  a  lighted  candle. 
The  flame  will  be  variegated  with  red,  violet,  and  yellow  ; 
and  during  the  extrication  of  the  gas  the  liquor  will  be  thick¬ 
ened  by  the  production  of  a  white  precipitate,  which  changes 
to  a  blueish.  When  all  the  gas  is  evolved,  throw  the  mix¬ 
ture  into  boiling  water,  brighten  it  with  oxigenized  muriatic 
acid,  wash,  and  dry  the  product  in  a  capsule.  Four  ex¬ 
periments,  made  at  different  times,  afforded  me  thirty-four 
or  thirty-five  parts  of  complete  blue  from  a  hundred  of  the 
triple  prussiate. 

I  proceed  to  the  consequences: 

A  hundred  parts  of  Prussian  blue,  without  alum,  yield 
fifty-five  of  red  oxide  by  combustion.  The  same  blue,  de¬ 
stroyed  by  nitric  acid,  gives  fifty-four.  It  cannot  be  ques¬ 
tioned  therefore,  that  Prussian  blue  contains  fifty-four  or 
fifty-five  hundredths  of  red  oxide.  From  these  data  thirty- 
five  parts  of  blue  ought  to  produce  about  seventeen  of  black 
oxide,  or  nineteen  of  red.  Hence  it  follows,  that,  when 
iron  was  formerly  separated  from  a  solution  by  prussiate  of 
potash,  this  salt  added  to  the  product  the  nineteen  hun¬ 
dredths  of  red  oxide  arising  from  its  own  decomposition  ; 
but  the  addition  was  still  greater,  when  a  simple  alkaline 
lixivium  of  Prussian  blue  was  used  instead  of  the  crystal¬ 
lized  prussiate.  The  reason  of  this  we  shall  see  presently. 

When  Prussian  blue  is  treated  with  a  common  lixivium  of 
potash,  part  of  the  alkaline  carbonate  loads  itself  with 
red  oxide;  and  the  result  is  a  solution  answering  to  Stahl’s 
martial  tincture,  of  which  pure  potash  is  insusceptible. — 
This  solution,  which  may  be  prepared  likewise  by  adding  a 
few  drops  of  nitrate  of  iron  to  a  solution  of  carbonate  of 
potash,  will  not  occasion  the  least  change  in  prussiate  of 
potash,  even  by  standing  together.  It  is  the  same  ferrugi¬ 
nous  carbonate,  which,  as  I  have  said,  is  found  in  the 
mother-water.  In  effect,  if  an  acid  be  added  to  the  mixture 
of  these  salts,  a  perfect  blue  is  precipitated,  because  the 
4  new 
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new  solution  of  oxide,  which  takes  the  place  of  the  ferru¬ 
ginous  carbonate,  decomposes  the  prussiate  of  potash,  as 
any  solution  of  iron  would  do.* 

When  Pr  ussian  lixivium  therefore  is  employed  instead  of  Inaccuracy  of 

a  crystallized  prussiate  in  an  analysis,  we  add  to  the  pro-  1>russian 
.  ,  lixivifamasa 

duct  in  the  first  place  red  oxide,  which  made  part  of  the  test, 
ferruginous  carbonate;  and  in  the  next  black  oxide,  which 
is  a  constant  element  of  the  triple  prussiate  contained  in  the 
lixivium. 

Chemists  very  soon  discovered  the  faults  of  these  lixivi- 
ums,  though  they  were  not  at  first  aware,  that,  they  con¬ 
tained  two  very  different  combinations  of  iron,  the  carbon¬ 
ate  of  which  l  am  speaking,  and  the  triple  prussiate.  Many,  Attempts  to 
on  seeing  the  blue  they  yielded  with  acids,  even  thought  thi$CDnccl  lL 
blue  existed  in  them  as  a  distinct  substance  ;  and  endeavoured 
to  precipitate  it,  whether  it  were  Prussian  blue  or  oxide, 
not  affecting  the  alkaline  prussiate,  which  they  sup¬ 
posed  to  possess  the  tinging  property  without  being  in¬ 
debted  for  it  to  iron.  From  their  attempts  arose  the  receipts 
for  precipitated  lixiviums,  which  occur  in  every  work  on 
chemistry.  But  since  the  inquiries  of  Schccle  and  Berthol- 
let,  it  has  been  found,  that  these  receipts  answer  the  end 
but  imperfectly;  for  it  is  easy  to  se£,  that  it  was  not  suffi¬ 
cient  to  free  a  lixivium  from  the  oxide  introduced  into  it  by 
the  carbonate;  there  remained  farther  to  be  guarded  against 
the  black  oxide,  which  belongs  to  the  triple  prussiate,  and 
the  existence  of  which  xvas  the  less  suspected,  because  the 
addition  of  acids,  without  the  intervention  of  light  or  heat, 
could  not  render  the  products  of  its  decomposition  percep¬ 
tible. 

I  shall  not  stop  to  analyse  the  phenomena,  that  presented 
themselves  during  the  preparation  of  lixivia  either  hot  or 
cold,  because,  as  the  inutility  of  prussiates  for  the  evalu¬ 
ation  of  iron  in  analyses  is  now  well  known,  the  particu¬ 
lars  would  not  be  very  interesting.  In  the  same  manner  I  Other  prussi- 
shall  pass  over  the  proposed  test  liquors  w  ith  ammonia,  lime, 
magnesia,  &c.  because  they  are  themselves  triple  prussiates,  counterproof. 


*  It  is  the  mixture  of  these  same  salts,  which  enables  1  he  mother-  Prussian  blue 
waters  of  soda  to  afford  Prussian  blue  bv  the  addition  of  an  acid.  h"oni  ni°ther 


on 


water  of  soda. 
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unless  black 
oxide  of  iron 
fce  present. 


on  wliicii  consequently  we  cannot  rely,  unless  we  join  with 
No  prmsiate  them  the  counterproof  proposed  by  Berthollet.  I  shall 

Prussian  'blue  onty  add,  because  this  should  remain  consigned  to  the  his. 
nn)r«s  hinr-L  toryof  the  science,  that,  when  a  chemist  still  employs  with 
effect  a  lixivium,  or  test  liquor,  purified  by  an  acid,  we  may 
be  certain,  he  has  not  obtained  a  complete  and  entire  sepa¬ 
ration  of  the  iron,  as  he  flatters  himself:  for  it  is  certain, 
that  every  lixivium  capable  of  affording  blue  with  a  solution 
of  red  oxide  contains  black  oxide,  since  without  the  assist¬ 
ance  of  this  oxide  there  would  be  no  tingeing  prussiatc ;  in 
other  words,  every  prussiate  of  potash,  not  rendered  a  tri¬ 
ple  salt  by  black  oxide,  is  incapable  of  forming  blue  with  a 
solution  of  iron,  the  oxide  of  which  is  at  a  maximum,  as 
is  most  commonly  the  case  with  those  produced  in  analyses. 

frtheruse^ian  is  a  ^act  which  Scheele  perfectly  developed.  We  may 
to  indicate  the  conclude  therefore,  that  the  alkaline  or  earthy  triple  prus- 
pn-scnce  of  siates  can  no  longer  be  considered  as  useful  in  analysis,  any 
farther  than  litmus,  galls,  and  other  reagents,  which  merely 
indicate  the  presence  of  a  certain  principle,  without  being 
capable  of  ascertaining  its  quantity. 

Atticrn  Of  Sul-  The  aqueous  sulphuric  acid,  applied  to  the  triple  prussi- 
phunc  aud'  ate,  affords  the  same  results  as  the  muriatic.  A  hundred 
.  parts  of  prussiate  produce  a  hundred  and  fifteen  or  a  hun¬ 
dred  and  sixteen  of  sulphate  of  potash.  If  we  knew  ex¬ 
actly  how  much  alkali  the  sulphate  contained,  we  might 
thence  deduce  the  quantity  of  the  base  of  the  prussiate.  A 
hundred  parts  of  crystals  of  prussiate  lose  ten  of  water  by 
distillation. 

Io  complete  its  decomposition  by  the  acids,  itmustbe  kept 
boiling  at  least  half  an  hour,  in  order  to  dissipate  the  gas 
entirely,  and  obtain  the  entire  separation  of  the  white 
prussiatc,  which  is  formed  during  the  operation. 

The  prussiate  of  potash  dissolves  cold  in  the  muriatic 
acid,  without  being  decomposed.  This  mixture,  as  Ber¬ 
thollet  found,  requires  the  assistance  either  of  light,  or  of 
beat. 

Action  of  vine-  Vinegar,  assisted  by  boiling,  decomposes  it  also  :  prussiq 
gas  escapes,  and  white  prussiatc  is  formed,  which  does 
not  change  blue  so  quickly  as  with  the  preceding  acids: 
finally,  this  prussiatc,  which  does  not  appear  till  the  mo. 

tueut 


Boiling  neces¬ 
sary. 


or  theassistance 
of  fight. 
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ment  when  the  ternary  combination  begins  to  dissolve,  con¬ 
firms  by  its  whiteness  the  fact,  that  it  is  only  the  oxide  at  a  The  black 
minimum,  which  has  the  privilege  of  entering  into  the  for-  ° ::lde,ot  ir0Ii 

°  °  only  lorms  a 

mation  of  the  triple  prussiate.  This  is  one  of  those  truths,  triple  prussiate* 
on  which  Scheele  left  nothing  to  be  desired  :  yet  the  dis¬ 
tinction  of  the  oxides  in  this  substance  is  a  point,  to  which 
subsequent  chemists  have  not  paid  all  the  attention  it 
deserves. 

Black  Oxide ,  an  Element  of  Prussian  Blue. 

We  have  just  shown,  that  this  oxide,  in  a  constant  pro-  it  is  one  es- 

portion,  is  essential  to  the  constitution  of  the  triple  prus-sentl^1Pnuclt*Sfc 

of  prussian 

siatc;  but  there  is  another  object,  that  has  also  some  claim  blue, 
to  attention,  which  is,  that  this  oxide  is  capable  of  follow¬ 
ing  the  prussic  acid  from  one  combination  to  another,  with¬ 
out  changing  its  state;  that  it  can  pass  from  prussiate  to 
prussiate  and  back  again,  and  even  circulate  through  the 
most  oxiding  mediums,  without  losing  the  state  of  a  mini¬ 
mum  oxide:  and  this  I  conceive  to  be  a  point  of  view, 
w  hich  has  been  overlooked  in  the  history  of  prussiates. 

If,  for  instance,  we  may  say  with  truth,  that  the  prus- 
siate  of  potash  would  be  neither  yellow,  nor  crystallizable, 
nortingeing;  we  may  assert  with  equal  foundation,  that 
neither  w  ould  prussian  blue  be  formed  without  the  inter¬ 
vention  of  this  oxide  :  and  in  fact,  w  hen  we  make  prussian 
blue  with  a  solution  of  red  oxide  and  of  triple  prussiate 
of  potash,  the  black  oxide  in  the  latter  salt  enters  into  the 
new  combination  jointly  with  its  acid;  whence  it  follows, 
that  this  oxide,  which  is  an  element  of  the  triple  prussiate 
of  potash,  becomes  so  afterward  of  prussian  blue;  and 
even,  as  will  be  seen  presently,  of  all  the  other  metallic 
prussiates,  that  are  made  with  this  salt. 

This  black  oxide  is  so  firmly  intermixed  in  the  compound  Resists  farther 
of  prussian  blue,  and  so  well  defended  from  all  farther °b'en 'thus”1 
oxigenation  by  its  union  with  t*he  prussic  acid,  that  we  combined, 
never  fail  to  find  it  again  in  this  blue  such  as  it  was  in  the 
triple  prussiate  of  potash.  I  will  say  more;  if  we  make 
the  blue  with  this  prussiate  and  the  green  sulphate  of  iron, 
the  oxide  of  the  latter  w  ill  be  raised,  as  is  well  known,  to 
its  maximum,  in  proportion  as  the  blue  becomes  coloured 
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air. 


Neither  the 
nor  Wiling 
nitric  acid,  nor 


by  the  impression  of  the  air:  but  it  certainly  will  not  be 
the  same  with  the  black  oxide,  which  passes  into  the  Prus¬ 
sian  blue  jointly  with  the  acid.  This  oxide  will  not  lose 
the  quality  of  being  at  a  minimum,  which  it  had  in  the 
prussiateof  potash;  that  is  to  say,  if,  during  the  exposure 
to  air,  the  basis  of  the  green  sulphate,  and  consequently 
that  of  the  white  prussiate,  raise  its  proportion  of  oxigen 
from  28  to  48  per  cent,  the  black  oxide,  the  inseparable 
companion  of  the  prussic  acid,  will  not  participate  in  this 
super-oxidation,  but  will  invariably  keep  to  its  28  per 
cent. 

Not  only  the  atmosphere,  which  so  easily  raises  the 
bases  of  the  sulphat,  muriate,  and  white  prussiate  to  their 
oxig 'nized  maximum,  loses  all  its  activity  when  applied  to  the  black 
mur  a' ic,  oxide  oxide  in  question;  but  neither  boiling  nitric  acid,  hor  the 

it  more, 

except  as  these  oxigenized  muriatic,  can  increase  its  oxidation.  These 

:ieid>  destroy  acjds  are  capable  indeed  of  destroying  Prussian  blue,  and 
the  blue  itself.  ...  .  J  °  x 

even  reducing  it  to  red  oxide;  but  as  long  as  any  blue  re¬ 
mains  to  be  destroyed,  this  w  ill  to  the  last  retain  its  black 
oxide  in  all  its  primitive  integrity. 

If  red  oxide  be  treated  with  prussic  acid,  no  kind  of 
combination  will  take  place  between  them.  This  is  agree¬ 
able  to  the  observation  of  Scheele.  But  if  we  employ 
but  black  will,  black  oxide,  wre  shall  obtain  a  greenish  prussiate,  w  hich 
will  be  rendered  perfectly  blue  by  the  action  of  the  air. 
Black  oxide  therefore  enters  into  the  composition  of  Prus¬ 
sian  blue.  If  this  oxide  were  unnecessary,  or  if  the  red 
oxide  might  serve  exclusively  as  the  base  of  prussian  blue, 
it  does  not  appear  why  this  oxide,  brought  into  contact 
with  the  prussic  acid,  and  even  its  solution  mixed  with 
simple  prussiate  of  potash,  should  not  afford  prussian 
blue. 

Affinity  of  the  I  have  remarked  above,  that  the  affinity  of  the  prussic 

prussic  acid  for  acj(j  for  sucj1  a  dose  ()f  black  oxide,  as  adapts  it  to  the 
a  given  propor-  *  I  llJl" 

production  of  the  triple  prussiate,  may  be  sufficiently 
powerful,  to  protect  it  from  the  common  fate  of  oxides 
combined  with  acids  in  general :  and  in  fact  it  appears  to 
me,  that  this  inference  may  be  drawn  from  fhe  following 
experiments. 

Pour  hidrosulphuret  of  potash  into  a  phial  on  prussian 

blue 


Red  oxide  of 
non  will  not 
combine  with 
prussic  acid, 


tion  of  black, 
oxide,  very 
strong. 


Experiment  1. 
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blue,  and  keep  the  mixture  closely  stopped:  at  the  expira¬ 
tion  of  a  few  days,  the  hidrosulphurct  will  be  converted 
iiito  a  triple  sulphate,  and  the  red  oxide  of  the  prussian 
blue  only  changed  into  black  hidrosulphuret.  Whence  it 
appears,  that,  if  the  red  oxide  have  followed  the  example  of 
afl  other  oxides,  when  the  hidrosulphuret  finds  them  com¬ 
bined  with  acids,  it  is  not  the  same  with  the  black  oxide. 

Ilidrosulphuretted  water  brings  back  prussian  blue  to  Experiment 2. 
the  state  of  white  prussiate,  as  it  does  the  red  sulphate  to 
that  of  green  sulphate.  This  is  a  fact  which  1  made  know  n 
in  my  first  memoir,  and  the  power  of  this  reagent  never 
goes  farther;  but  the  hidrosulphuret  of  potash  completely 
changes  the  red  and  green  sulphates  into  black  hidrosuL 
ph  uretted  oxide.  Why  then  cannot  this  hidrosulphuret 
extend  its  action  to  the  black  oxide  in  question  ?  Certainly 
some  singular  affinity,  of  which  1  believe  there  are  few  in¬ 
stances  in  chemistry,  enables  the  prussic  acid,  the  weakest 
of  all  acids  in  so  many  respects,  to  protect  this  oxide 
against  all  the  power  of  the  alkaline  hidrosulphurets. 

All  the  metallic  solutions,  that  afford  prussiates  with  the  The  same  in 
triple  prussiate  of  potash,  no  doubt  follow  the  example  of^u 
those  of  iron.  The  prussiates  resulting  from  it  will  re¬ 
tain  in  all  its  integrity  the  black  oxide,  which  the  prussic 
acid  carries  with  it ;  but  it  is  time  to  lay  before  the  reader 
the  capital  experiment,  which  demonstrates,  that  prussian 
blue  is  a  triple  salt;  and  that  the  black  oxide,  which  had. 
passed  from  the  triple  prussiate  of  potash  into  the  prussian 
blue,  is  capable  of  passing  back  again  from  the  prussian 
blue  to  potash,  without  having  for  a  moment  quitted  its 
-state  of  a  minimum  oxide.  This  experiment  I  have  no 
doubt  is  anticipated  by  every  one,  who  has  formed  a  clear 
idea  of  the  triple  prussiate  of  potash. 

Let  us  take,  for  instance,  a  prussian  blue,  W'hich  has  Proof  that 

experienced  all  the  action  that  the  atmosphere,  or  the  most  FussiaI^  lj,u- 

r  7  is  a  triple  salt 

oxiding  acids,  can  exert  upon  it.  Let  us  apply  to  it  pure 
potash,  and  we  shall  obtain  a  lixivium,  which  will  yield 
only  a  triple  prussiate,  or  that  combination  in  which  we 
bud  the  prussic  acid  constantly  united  with  the  usual  dose 
of  black  oxide.  If  this  prussiate  be  really  such  as  I  have 
announced,  and  the  reader  will  have  no  difficulty  to  believe, 

there 
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Triple  prussiate 
of  manganese. 


and  of  copper. 


Perhaps  other 
prussian  pig¬ 
ments. 


Mm  pie  prus- 
siates  of  other 
metals. 


Destructive 
distillation  of 
Prussian  blue. 


I 


A  pyrophorus. 


there  can  be  no  objection  1  imagine  to  the  theory  that 
asserts,  that  the  white  or  blue  prussiates  are  triple  com¬ 
binations,  as  well  as  the  prussiate  of  potash,  which  has 
concurred  to  form  them. 

Prussiate  of  manganese  being  put  into  a  solution  of  pot¬ 
ash,  the  result  was  the  crystallizable  triple  prussiate  of 
potash,  of  a  yellow  colour,  and  containing  its  due  propor¬ 
tion  of  black  oxide.  This  prussiate  of  manganese  then  is 
a  triple  combination,  containing  the  black  oxide.  The 
prussiate  of  copper  of  a  sanguineous  colour  is  no  doubt 
another,  for  the  simple  prussiate  of  copper  is  yellow. 

Scheele  informs  us,  that  other  oxides  also  have  the  pro¬ 
perty  of  converting  the  simple  prussiate  of  potash  into  a 
triple  salt.  This  apparently  opens  a  field  to  a  series  of  re¬ 
searches,  which  are  the  more  interesting,  as  they  may  lead 
to  the  discovery  of  some  colour  equally  valuable  with  Prus¬ 
sian  blue;  and  lastly  we  may  conclude,  from  all  that  has 
been  said,  that  no  simple  prussiate  of  iron  exists;  a  kind 
of  combination  however,  of  which  other  metals  are  sus¬ 
ceptible,  as  will  soon  appear. 

Distillation  of  Prussian  Blue. 

This  prussiate  is  destroyed  by  exposure  to  a  high  tempe¬ 
rature.  The  new  products,  that  arise  from  it,  confirm  the 
theory  Bcrtbollet  has  given  us  respecting  the  nature  of  the 
prussic  acid.  We  obtain  an  acid  which  escapes  destruction, 
carbonate  of  ammonia,  a  little  free  carbonic  acid,  gaseous 
oxide  in  abundance.  An  ounce  of  good  blue  of  the  shops 
afforded  rather  more  than  five  pints  df^this  gas,  w  ith  as 
much  carbonic  acid  as  made  up  the  whole  three  quarts. 
The  water  of  the  trough  contained  prussic  acid  fixed  by 
ammonia.  This  prussiate,  as  is  well  known,  follows  the 
steps  of  that  of  simple  potash;  it  cannot  produce  blue 
with  solutions  of  red  oxide,  but  it  does  with  those  of 
oxides  at  a  minimum,  because  at  the  same  time  it  forms  it¬ 
self  into  a  triple  or  tingeing  prussiate. 

i  he  residuum  weighed  five  drachms  fifty-two  grains. 
If  was  perfectly  black,  and  very  attractable  by  the  magnet. 
It  is  a  pyrophorus,  wluch  takes  fire  with  rapidity.  After  it 
has  been  kept  in  a  phial  not  closely  stopped,  so  long  that  it 
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will  not  kindle  of  itself,  if  it  be  wetted  with  nitric  acid  of 
40°,  it  burns  with  great  vividness.  I  am  inclined  to  think, 
that  in  this  combustion  the  iron  burns  in  conjunction  with 
the  charcoal. 

If  the  prussian  blue  were  without  alum,  this  residuum  Residuum, 
contains  nothing  but  charcoal  and  iron. 

M  uriatic  acid  disengages  from  it  with  the  greatest  facility  Treated  with 
that  aromatic  hidrogen,  which-  announces  iron  steelified,  or  mu;itUc  aw<i> 
combined  with  carbon.  The  residuum  is  pure  carbon,  one 
of  the  elements  of  the  acid  destroyed.  As  to  the  carbonic 
acid  and  gaseous  oxide,  it  is  equally  evident,  that  they  are 
the  two  oxidations  of  carbon,  a  maximum  and  minimum, 
produced  by  the  oxigen  of  the  two  oxides  found  in  the 
Prussian  blue. 

This  decomposition  is  obtained  by  a  heat  so  gentle,  that  Gaseous  oxide 
it  appears  to  me  a  convenient  mode  of  procuring  the  gaseous  ot  carbon* 
oxide  of  carbon.  As  there  is  not  the  slightest  appearance  No  appearance 
of  oil,  it  is  somewhat  surprising,  that  in  the  course  of  the01  olA* 
destruction  of  a  compound  in  which  carbon  and  hidrogen 
abound,  no  part  of  these  combustibles  should  be  found  to 
present  themselves  under  circumstances  in  which  oil  would 
be  formed. 

The  oily  and  aromatic  character,  that  the  hidrogen  asT  Iron  unites  with 
sumes  during  the  solution  of  the  residuum,  demonstrates  moderate  heat 
likewise,  that  the  combination  of  iron  with  carbon  does 
not  require  a  very  high  temperature.  The  charcoal  of 
blood,  which  is  obtained  by  a  very  low  heat,  equally  con¬ 
tains  iron  in  the  state  of  carburet;  for  this  likewise  yields 
odoriferous  hidrogen  with  muriatic  acid.  I  think  I  have 
somewhere  else  observed,  that  Priestley  was  struck  with 
the  bituminous  smell  of  the  hidrogen  furnished  by  car- 
buretted  iron. 

Distillation  of  Ulc  Triple  Prussiate  of  Potash . 

This  salt  loses  ten  per  cent  of  water,  gnd  with  it  its  Destructive 
colour,  for  it  becomes  white  ;  but  it  does  not  begin  to  th'^trtple^p^s- 
soften  till  it  is  at  a  red  heat.  Some  chemists  have  imagined,  siate  of  potash, 
that  roasting  or  melting  it  would  ali'ord  the  means  of  freeing 
it  from  oxide,  but  the  following  results  will  show,  that 
these  processes  lead  to  nothing  useful. 


When 
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Progress  of  its  When  this  salt  enters  into  fusion,  a  little  prussic  acid 
decomposition  i  .  .  ,  .  , ,  . 

by  heat.  escapes,  which  is  seized  by  the  ammonia  that  is  formed  at 

the  same  time.  Afterward  a  nebulous  vapour  rises,  which 

condenses  in  the  neck  of  the  retort  in  a  meally  powder. 

This  vapour  is  not  reproduced  when  the  fusion  is  at  an 

end.  On  examination  the  sublimate  has  the  alkaline  and 

bitter  taste  of  simple  prussiate. 

Alcohol  dissolves  a  portion  of  it,  and  what  separates 
from  it  is  triple  prussiate  unaltered  :  that  is  to  say,  this 
gives  prussian  blue  with  solutions  of  red  oxide,  while  the 
other  cannot. 

If  a  lighted  candle  be  applied  to  the  mouth  of  the  retort, 
the  prussic  acid  burns  alone;  and  the  carbonic  acid,  arising 
from  its  combustion,  forms  with  the  ammonia  crystals  of 
ammoniacal  carbonate,  which  condense  in  the  neck  of  the 
retort  a  few  lines  beneath  the  flame.  We  will  now  pro¬ 
ceed  to  examine  the  melted  prussiate. 

The  mass  resembles  melted  muriate  of  soda,  is  of  an 
ashen  gray,  and  strongly  attracts  moisture. 

If  we  taste  a  bit  of  it,  we  find  nothing  of  the  sw  eetness 
jof  the  triple  prussiate,  but  an  alkaline  taste,  flavoured 
with  the  bitterness  of  the  kernels  of  stone  fruit.  This 
flavour  announces,  that  there  is  simple  prussiate  of  potash 
in  this  residuum.  A  few  drops  of  acid  extricate  a  gas, 
w  hich  docs  not  belong  to  this  prussiate,  and  which  give  a 
suspicion,  that  it  contains  carbonate  of  potash  also. 

Finally  this  mass,  if  set  by  ip  dissolve,  deposits  a  black, 
micaceous,  shining  powder.  On  collecting  it  in  a  filter,  it 
Js  found  to  be  a  mixture  of  charcoal,  pure  iron,  and  a 
little  sulphuret  of  iron.  The  last  is  an  accidental  product. 
Its  sulphur  proceeds  from  the  decomposition  of  the  sulphate 
of  potash,  from  which  it  is  not  easy  to  free  the  triple 
prussiate.  This  powder  is  obedient  to  the  magnet.  A 
weak  acid  disengages  first  sulphuretted  hidrogen,  then 
aromatic  hidrogen,  and  at  length  nothing  remains  but 
charcoal  powder. 


-The  residuum 
cammed. 


Examination  of  the  Solution  of  the  Residuum. 

If  alcohol  at  25°  be  mixed  with  it,  immediately  a  shining 
pearly  snow  is  formed,  which  may  be  collected  on  a  filter. 

Dissolved 
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Dissolved  and  crystallized,  it  affords  yellowish  crystals,  of 
a  sweetish  taste,  and  furnishing  prussic  acid  and  white 
prtissiate,  when  acted  upon  by  muriatic  acid.  This  is  the 
prussiate  freed  from  oxide  proposed  by  Mr.  Richter. 

The  alcoholic  solution  being  distilled  almost  to  dryness, 
and  the  residuum  covered  with  alcohol  at  30°,  one  portion 
is  dissolved,  and  another  falls  to  the  bottom.  The  preci¬ 
pitate  is  found,  on  examination,  to  be  carbonate  of  potash, 
with  a  remnant  of  the  triple  prussiate.  The  neiv  solution 
being  distilled  affords  simple  prussiate,  which  is  discover¬ 
able  by  its  taste,  and  by  its  property  of  not  producing  blue 
with  solutions  of  red  oxide.  These  are  the  products  I  have 
found  after  subjecting  the  triple  prussiate  of  potash  to 
fusion. 

Consequences. 

The  triple  prussiate  cannot  support  a  considerable  tem-  Recapitulation 
peraturc  without  being  simplified  in  its  composition,  °f  rei>ult&, 
frees  itself  from  black  oxide,  and  passes  to  the  state  of 
simple  prussiate:  but  this  too  is  reducible  to  something 
more  simple,  as  w  e  shall  seebelow  ;  and  it  then  leaves  in 
its  stead  potash  and  the  usual  results  of  the  prussic  acid, 
ammonia,  and  carbon.  A  portion  of  the  latter  serves  to 
disoxigenize  the  black  oxide,  reducing  it  to  iron,  and  form¬ 
ing  carbonic  acid  with  its  oxigen. 

During  these  changes,  a  part  of  the  triple  and  simple 
prussiates  escape  being  acted  upon,  in  proportion  no  doubt 
as  they  become  enveloped  in  the  carbonate:  but  it  is  to  be 
presumed,  that  a  high  and  continued  heat,  in  vessels  capa¬ 
ble  of  supporting  it,  would  ultimately  reduce  these  prus¬ 
siates  to  two  binary  combinations,  which  are  ammonia  and 
carbonic  acid,  potash,  iron,  and  some  remains  of  carbon, 
that  the  oxigen  of  the  iron  and  the  water  were  incapable  of 
acidifying. 

Simple  prussiate  of  Potash. 

This  is  obtained  by  saturating  potash,  in  Scheele’s  mode,  Mode  ofob 
with  prussic  acid  disengaged  from  the  prussiate  of  potash  Jfmpkfprutsiate 
or  of  mercury.  But  a  more  expeditious  way  is  keeping  of  potash, 
alcohol  on  a  concentrated  lixivium  of  animal  coal,  shaking 
Vol.  XVII. — July/  1807.  I  it 
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Animal  char¬ 
coal  affords 
sulphur. 


it  from  time  to  time;  and  the  progress  of  the  solution  will 
be  discovered  by  the  alkaline  and  bitter  taste  of  the  alcohol. 
The  lixiviums  of  charcoal  of  blood  or  of  leather  are 
seldom  exempt  from  a  little  hidrosulphuret,  because  the 
sulphate  that  contaminates  potash  introduces  sulphur  into 
them.  In  this  case  it  enters  into  the  alcoholic  solution ; 
but  the  charcoal  contributes  to  it  likewise,  for  I  have  pre¬ 
pared  lixivia  with  charcoal  of  blood  and  very  pure  carbonate 
of  potash,  and  yet  found  hidrosulphuret  in  them,  though 
in  smaller  quantity.  It  must  not  be  forgotten  indeed, 
that  sulphur  is  found  among  the  products  of  blood.  Jt 
even  appears,  that,  like  phosphorus,  it  is  capable  of 
fixing  in  the  charcoal,  but  not  combined  with  the  iron  it 
contains;  for  the  aromatic  hidrogen,  mentioned  above, 
docs  not  afford  the  least  indication  of  sulphur  by  its- 
smell. 


Characters  of 
the  simple 
prussiate. 


Rlacknrss  from 
hKlrosulphuret 
removed  by  an 
acid. 


Must  be  closely 
stopped. 


The  simple  prussiatc  is  easily  recognized  by  its  bitter 
alkaline  taste,  and  the  aromatic  flavour  with  which  it 
strongly  perfumes  the  mouth.  It  precipitates  solution  of 
copper  yellow',  and  does  not  afford  blue  with  a  solution  of 
the.  red  oxide  of  iron,  but  precipitates  it  of  an  ochry 
yellow,  as  a  pure  alkali  would *.  Finally,  it  affords  bluts 
with  a  solution  of  common  sulphate  of  iron,  because  it 
first  constitutes  itself  a  triple  prussiatc,  and  afterward  pro¬ 
duces  white  or  blue  prussiatc  of  iron.  If  the  prussiatc  be 
black,  it  is  because  the  alkaline  hidrosulphuret  introduces 
into  it  hidrosulphuretted  oxide;  but  it  may  be  freed  from 
this  by  a  few  drops  of  acid,  and  the  prussiate  of  iron  will 
appear  alone.  The  simple  prussiate  does  not  keep  well 
unless  closely  stopped.  Schcele  has  shown,  that  the  car¬ 
bonic  acid  is  sufficient  to  separate  the  prussic  from  the 


*  In  a  memoir  on  the  stone  of  Sigena,  I  had  mentioned  this 
combination  as  possible,  but  it  was  from  mistake.  A  sulphate  of 
iron,  which  I  had  superoxided  by  nitric  acid,  retained  notwith¬ 
standing  a  portion  ot  black  oxide,  and  this  deceived  me ;  and 
Scheele,  whom  I  contradicted  on  this  point,  saw  more  clearlv 
than  I. 

In  our  abridgment  of  this  memoir,  Journ.  Vol.  XII.  p.  2.  w'e 
did  not  insert  the  remark  here  alluded  to,  as  we  were  persuaded 
that  Schecle  was  right,  and  that  our  author  must  have  been  de¬ 
ceived  by  some  circumstance  or  other.  T. 
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potash,  their  affinity  being  so  weak.  AYhen  it  is  not  com- 
jbined  with  black  oxide,  it  will  not  crystallize  bv  concen¬ 
tration,  but  fixes  in  a  mass,  in  which  however  some  saline 
lamina?  are  distinguishable. 

This  prussiate  is  the  test  liquor  proposed  by  Scheele.  Its  Of  Ii'tle  use  as 
utility  in  analysis  is  very  confined ;  since  all  solutions,  in  a  teit* 
which  the  iron  is  at  a  maximum  of  oxidation,  and  this  is  the 
most  common  case,  are  not  in  the  least  affected  by  this  re¬ 
agent,  as  he  himself  observed.  To  employ  it  with  utility, 
part  of  the  oxide  of  the  solution  must  be  brought  back  to 
a  minimum,  which  is  not  easy,  or  to  be  done  without 
risk  of  increasing  the  difficulties  of  the  process. 

Its  Decomposition. 

The  aqueous  solution  of  this  prussiate  gives  out  part  of  Decomposed 
its  acid  at  a  boiling  heat,  which  sufficiently  demonstrates,  ' 
that  this  combination  is  neither  solid,  nor  comparable  to 
iny  of  those  formed  by  oxigenized  acids.  It  froths  con- 
iriually,  and  has  something  saponaceous.  A  lighted 
landle,  applied  to  the  orifice  of  the  retort,  sets  that  por- 
;ion  of  acid  on  fire :  but  its  loss  is  not  confined  to  this,  for 
hat  portion,  which  the  salt  retains  more  strongly  by  means 
)f  the  potash  that  begins  to  predominate,  likewise  expe- 
iences  a  slow  but  regular  destruction  from  the  effect  of  the 
leat,  which  converts  it  into  ammonia  and  carbonic  acid. 

Examine  the  product  at  whatever  period  of  the  boiling  yon 
ffease,  there  will  always  be  found  in  it  carbonate  of  am. 
nonia  mixed  with  a  little  prussic  acid ;  and  at  length,  when 
he  w  ater  begins  to  fail,  this  carbonate  condenses  in  needles 
n  the  neck  of  the  retort. 

If  w  ater  be  supplied,  that  the  boiling  may  continue,  the 
ame  products  will  be  found  in  the  water  of  the  receiver; 
lut  alter  four  or  five  successive  distillations  in  the  same 
aanner,  they  cease  to  be  perceptible,  though  the  saline 
esiduum  still  evidently  contains  prussic  acid. 

On  treating  this  residuum  with  alcohol,  part  is  dissolved,  The  residuum, 
finch  is  found  to  be  prussiate  of  potash;  but  the  saline 
latter  left  undissolved  is  carbonate  of  potash.  The  two 
allowing  experiments  leave  no  doubt  of  the  destruction  of 
be  simple  prussiate  by  a  boiling  heat. 

I  2 


Prussiate 
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Boiling  con¬ 
verts  the  prus¬ 
siate  into  a  car 
bonate. 


Experiment. 


Decomposed 
by  heat. 


The  simple 
pru^iate  a 
weak  combina¬ 
tion. 


But  not  the 
triple  prussiate. 


Boiling  fhe 
lixivia  in  ma¬ 
nufactories  of 
Prussian  blue 
injurious. 


Prussiate  of  potash  does  not  render  turbid  a  solution  of 
muriate  of  lime;  but  after  it  has  undergone  ebullition  for 
some  time,  it  precipitates  it  copiously  in  the  state  of  car¬ 
bonate.  The  prussiate  of  potash  therefore  must  have  been 
converted  into  carbonate  of  potash. 

Two  measures  of  solution  of  prussiate,  one  in  its  na¬ 
tural  state,  the  other  altered  by  long  boiling,  were  employ¬ 
ed  to  precipitate  common  sulphate  of  iron.  Each  affordtd 
blue;  but  after  the  brightening,  that  produced  by  the 
former  was  three  times  as  much  as  the  other. 

If  dry  simple  prussiate  be  heated  to  redness,  carbonate 
of  ammonia  will  pass  over,  contaminated  by  an  oily  vapour 
similar  to  that  of  hartshorn.  The  saline  mass  being  dis¬ 
solved  leaves  behind  charcoal,  an d  is  carbonate  of  potash 
mixed  with  a  portion  of  prussiate  not  decomposed. 

Consequences. 

All  these  results  unquestionably  authorise  us  to  conclude, 
that  the  simple  prussiate  of  potash  is  a  feeble  combination, 
as  Scheele  had  already  found,  the  principles  of  which  are 
easily  dislodged,  like  all  that  are  complex.  We  see  in  fact, 
that  part  of  the  acid  separates  from  the  potash  byr  the 
effect  of  dilatation  simply  ;  while  another  part,  subjected 
longer  to  the  agency  of  caloric,  is  destroyed  by  being 
changed  into  ammonia  and  carbonic  acid.  Let  us  proceed 
to  the  application. 

That  the  triple  prussiate  of  potash  is  not  deranged  by 
repeated  ebullition  is  a  fact.  The  lixiviums  employed  in 
manufacturing  prussian  blue  contain,  as  we  shall  see  below, 
both  the  triple  prussiate  and  the  simple  prussiate.  There 
is  not  found  in  them,  however,  any  ammoniacal  salt.  It 
might  be  presumed,  indeed,  that  the  great  excess  of  car¬ 
bonate  of  potash  they  contain  would  be  incompatible  with 
such  a  salt;  yet  they  evolve  ammonia,  as  long  as  they  con¬ 
tinue  in  ebullition.  W  hence  then  can  this  ammonia  pro¬ 
ceed,  if  not  from  the  decomposition  of  the  simple  prus¬ 
siate?  We  may  infer,  therefore,  that  boiling  the  lixivia, 
or  concentrating  them  by  evaporation,  is  liable  to  injure 
them  by  the  destruction  of  that  very  prussiate,  which  can¬ 
not  be  too  sedulously  preserved;  and  as  the  carbonate  of 

potash 
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potash  is  likewise  one  of  the  principles  resulting  from  this 
destruction,  it  does  not  cease  to  add  to  what  is  found  there 
already. 

Curaudcau  was  aware  of  the  injury  occasioned  by  boiling 
the  lixiviums,  and  happily  prevented  its  elfects,  by  adding 
to  them  a  little  sulphate  of  iron,  agreeably  to  the  principle 
of  Schecle,  Mho  made  known,  that  the  simple  prussiate 
was  converted  into  a  triple  prussiate,  whenever  it  could 
acquire  a  portion  of  black  oxide,  and  thus  defended  itself 
from  decomposition.  As  to  the  products  of  the  destruc¬ 
tion  of  the  prussiate  by  fusion,  or  by  ebullition,  undoubt¬ 
edly  there  is  nothing  extraordinary  in  them,  since  it  is  suf¬ 
ficient  for  us  to  be  acquainted  with  the  nature  of  the  prus¬ 
sic  acid  to  foresee  them ;  but  it  is  not  the  same  with  respect 
to  the  carbonic  acid,  which  presents  itself  during  one  of 
these  destructions.  Whence,  for  instance,  comes  the 
oxigen,  which,  during  the  ebullition  of  the  aqueous  prus¬ 
siate,  acidifies  the  carbon  of  the  prussic  acid  ?  Either  this 
oxigen  must  be  one  of  the  principles  of  the  prussic  acid 
that  is  destroyed,  or  we  must  suppose,  that  a  decomposi¬ 
tion  of  water  has  taken  place.  I  do  not  think  we  are  yet 
sufficiently  advanced,  to  choose  between  these  two  opinions  ; 
but  till  we  have  a  clearer  insight  into  the  subject,  I  cannot 
help  saying,  that,  if  we  reflect  on  the  circumstances  ac¬ 
companying  the  production  of  the  prussic  acid,  we  shall 
be  more  inclined  to  adopt  the  opinion  of  Berthollet,  than 
any  other  hypothesis.  His  words  are:  cc  it  appears  to 
me  difficult  to  conceive  the  existence  of  oxigen  in  a  sub¬ 
stance,  which  contains  elements  so  strongly  disposed  to 
form  particular  combinations  with  it,  as  hidrogen  and  car¬ 
bon,  and  yetis  capable  of  enduring  a  pretty  high  tempera¬ 
ture  without  being  decomposed.”  In  fact,  to  admit  that 
this  acid  is  an  oxigenized  compound,  we  must  suppose, 
that  such  an  acid  is  capable  of  disputing  oxigen  with  the 
carbon  by  which  it  is  surrounded  on  all  sides ;  and  not  only 
place  it  at  the  head  of  the  acids,  but  even  of  those  oxides 
which  are  known  to  be  most  difficult  of  reduction. 


unless  a  little 
sulphate  of 
iron  be  added, 


to  form  the 
triple  piussiate. 


Whence  the 
carbonic  acid 
formed  ? 


Most  probably 
no  oxigen  in 
prussic  acid. 


(To  be  continued.) 
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EAST  INDIA  PLANTS. 


F.joo,  the  fibres 

of  tlie  leaves  of 


The  Specimens  noted  in  the  folio  icing  letter  arc  placed  in 

the  Society's  Repository. 

DEAR  SIR, 

I  think  it  more  than  probable  that  the  Society  of  Arts, 
Ac.  do  not  possess  any  specimen  of  the  vegetable  fibres, 
commonly  called  Ejoo  in  the  East  Indies.  I  have,  therefore, 
the  pleasure  of  sending  you  a  parcel  of  that  substance,  con¬ 
sisting  of  six  small  rolls,  the  produce  of  a  small  tree  for 
one  year.  The  tree  produces,  on  an  average,  six  leaves 


the  \rcngi 
Saccharifera. 


Made  into 
ropes. 


every  year,  and  each  leaf  yields  from  about  four  to  twenty 
ounces.  It  is  No.  4.  of  my  first  paper  on  the  comparative 
strength  of  various  vegetable  fibres,  published  in  the  xxii. 
vol.  of  the  Society’s  Transactions.  A  description  of  the 
tree  has  lately  been  published  by  Labillardiere,  under  the 
name  of  Arenga  Saccharifera.  It  is  the  A  non  of  Marsden 
in  his  History  of  Sumatra,  page  77  :  in  Rumphius’s  Her¬ 
barium  Amboyncnse,  vol.  i.  page  57,  and  table  13.  a  very 
full  account  of  this  valuable  pahn  will  be  found.  By  Louri- 
ero,  in  his  flora  Cochinchinensis,  p.  759,  it  is  called  Bo- 
rasus  Gomutus.  The  cultivation  of  this  beautiful,  stately, 
and  very  useful  palm  may,  I  think,  with  the  prospect  of 
great  advantage,  be  encouraged  in  the  West  Indies.  For, 
besides  the  above-mentioned  fibres,  which  are  in  high  esti¬ 
mation  for  thick  cordage  and  cables  in  India,  this  palm 
Affords  much  furnishes  sugar,  and  abounds,  as  befora  mentioned,  pro¬ 
bably  more  than  any  other,  in  wine,  which,  in  its  recent 
state,  is  a  pleasant  and  wholesome  beverage,  and  is  also  con¬ 
verted  by  the'Malays  into  ardent  spirits;  and  when  the  tree 
arrives  at  maturity,  the  pith  of  it  is  one  of  the  varieties  of 
sago  meal  used  by  these  people  in  their  diet. 

I  have  the  pleasure  also  of  sending  you  a  specimen  of  a 
most  curious,  light,  vegetable,  substance,  the  spreading 
stems  of  Acshynomenc  Aspera ,  a  water  plant,  called  by  the 
Hindoos  and  Bengalese  Solah ,  and  FooLSolah.  It  is  em¬ 
ployed  by  them  for  a  variety  of  purposes,  such  as  floats  for 
fishing  nets,  artificial  flowers,  Ac.  Might  it  not  be  advan¬ 
tageously  employed  instead  of  cork,  in  making  jackets  to 
swim  with,  and  in  life-boats,  Ac.  ?  At  all  events,  the 
bare  circumstance  of  making  known  the  existence  of  such  a 

plant. 


wine  and  sugar. 


A  substitute  for 
eork. 


ON  COFFEE. 
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plant,  and  the  place  In  which  it  flourishes,  will,  I  am  per¬ 
suaded,  be  acceptable  information  to  the  Society. 

I  am,  Dear  Sir, 

i 

Your  most  obedient  humble  Servant, 

W.  ROXBURGH. 


III. 


Extract  from  a  Dissertation  on  Coffee ,  its  History ,  Pro¬ 
perties,  and  the  Mock  of  obtaining  from  it  the  most  plea¬ 
sant,  u'holesome,  apd  economical  Beverage :  by  Antony 
Alexis  Cadet  deVaux,  Member  of  various  Academies: 
zcith  its  Analysis ,  by  Charles  Lewis  Cadet,  Apothecary 
in  ordinary  to  his  Majesty  the  Emperor ,  Professor  of 
Chemistry,  <Sfc.* 

Passing  over  the  historical  part,  which  is  sufficiently 
known,  we  shall  confine  ourselves  to  the  chemical  and  eco¬ 
nomical. 


Raze  Coffee  treated  with  Water. 

When  boiling  water  is  poured  on  coffee  as  we  find  it  in  Decoction  of 
the  shops,  it  acquires  a  yellowish  green  colour.  +  If  the  raw  coffee 
action  of  heat  be  continued,  the  decoction  grows  brown,  u,rents 
and  a  light  scum  rises,  which  remains  insoluble.  The  de¬ 
coction  passes  clear  through  the  filter,  but  becomes  turbid 
oil  cooling.  A  little  caustic  potash  poured  into  this  decoc¬ 
tion  gives  it  a  deeper  brown,  and  ammonia  produces  a  simi¬ 
lar  effect.  Lime  water  forms  in  it  a  copious  flocculent  pre¬ 
cipitate.  Sulphate  of  iron  converts  it  into  a  black  ink. 

Solution  of  gelatine  is  not  rendered  turbid  by  it.  Oxigen- 


*  Journal  de  Physique,  Vol.  LXIII.  p.  21 6,  Sept.  1806. 
f  When  coffee  is  fresh  gathered,  its  decoction  is  of  a  fine  emerald  Lake  from 
green.  A  lake  might  be  made  of  it,  and  Mr.  Dupont  de  Nemours  coffee, 
informs  me,  that  in  the  West  Indies  it  is  used  for  washing  and  co¬ 
louring  maps. 

ized 


lit 


ON  CO  FITE. 


ized  muriatic  acid  deprives  the  decoction  of  its  colour  hut  in 
part;  and,  if  an  alkali  be  added  to  this  mixture,  it  becomes 
red. 


Efi'tillod  yield¬ 
ed  a  volatile  oil. 


The  decoction 
gummy. 


Rosin  left  in 
tile  coffee. 


The  decoction 
turned  liimus 
ip  ecu. 


\ 


and  contained 
iso.  acid. 


Decomposed 

alum. 


Alcohol  ex¬ 
tracts  its  tesin, 


leaving  extract 
and  mucilage. 


Immediate 
principles  of 


Distillation. 

I  distilled  eight  pounds  of  water  with  a  pound  of  raw 
coffee,  and  obtained  an  aromatic  water,  on  the  surface  of 
w  hich  were  a  few  drops  of  a  concrete  oil,  similar  to  that  of 
the  myrica  cerifera ,  or  candleherry  myrtle.  The  decoction 
remaining  in  the  still  was  viscous.  This  I  diluted  w  ith  a 
little  water,  and  poured  into  it  alcohol.  A  copious  preci¬ 
pitate  was  thrown  down,  which,  collected  on  a  filter,  was 
soluble  in  water,  and  had  all  the  characters  of  mucilage. 
The  coffee  from  w  hich  the  water  had  been  distilled,  being 
dried  in  a  stove,  and  digested  in  alcohol,  afforded  a  tincture, 
which  gave  a  precipitate  on  adding  water. 

The  aqueous  decoction  of  raw  coffee  does  not  redden  ve¬ 
getable  blues.  With  litmus  it  even  produces  a  green.  All 
the  chemists  who  had  analysed  coffee  before  me  have  said, 
that  the  decoction  held  in  suspension  a  free  acid,  which  red¬ 
dened  blue  vegetable  colours.  Geoffroy  even  went  so  far  as 
to  assert,  that  water  distilled  from  coffee  by  the  heat  of  a 
water  bath  was  rendered  very  sour.  I  have  tried  five  differ¬ 
ent  sorts  of  coffee,  and  repeated  the  experiment  more  than 
twenty  times,  but  the  decoction  never  appeared  sour  to  me. 

It  decomposes  sulphate  of  alumine,  and  precipitates  its 
earth,  which  it  colours  slightly. 

Razo  Coffee  treated  Kith  Alcohol. 

Alcohol  becomes  slightly  tinged  by  standing  on  dry  coffee, 
even  without  heat,  and  holds  in  solution  a  considerable 
quantity  of  extracto-resinous  matter.  If  water  be  added  to 
this  tincture,  it  turns  milky,  and  the  resin  falls  down  of  a 
dirty  w  hite  colour.  With  a  solution  of  sulphate  of  iron 
the  precipitate  is  green;  with  muriatic  acid  it  is  fawn- 
coloured.  'I'lie  coffee  exhausted  by  alcohol,  and  afterw  ard 
treated  with  water,  still  furnishes  extractive  matter  and 
mucilage. 

From  those  preliminary  experiments  we  may  conclude, 
that  raw  coifec  contains,  1.  an  aromatic  principle  soluble  in 

water ; 
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•water  :  c2.  a  very  small  quantity  of  essential  oil:  3.  a  resin  raw  coffee, 
in  tolerable  abundance:  4.  a  gum  in  greater  quantity:  5. 
gallic  acid,  but  no  tannin:  6.  extractive  matter:  7.  a  little 
albumen. 

Observations. 

If  the  decoction  fdtered  while  hot  become  turbid  on  cool- General  re- 
ing,  it  is  because  it  holds  in  solution  by  means  of  the  heat  a  onlileai 
little  resin.  Alkalis  render  it  brown  ;  their  usual  effect  oil 
vegetable  decoctions.  Lime  water  precipitates  it,  because 
on  the  one  hand  gallate  of  lime  is  formed;  and  on  the  other 
the  gummy  extractive  matter  unites  with  the  earth,  and  car¬ 
ries  it  down.  The  same  may  be  said  of  the  sulphate  of  alu- 
mine.  Spirit  of  wine  separates  the  mucilage,  because  gums 
are  not  soluble  in  alcohol;  and  water  precipitates  the  alco¬ 
holic  tincture,  because  resins  are  insoluble  in  water.  This 
precipitate  by  water  is  white  in  consequence  of  its  extreme 
division:  by  sulphate  of  iron  green,  because  it  is  mixed  with 
gallate  of  iron:  by  oxigenized  muriatic  acid  fawn-coloured^ 
because  the  oxigen,  attacking  the  resin,  sets  bare  a  little 
carbon.  The  insoluble  scum  formed  on  the  surface  of  the 
decoction  is  a  little  vegetable  albumen  coagulated  by  boiling 
water.  To  obtain  this,  it  is  necessary,  that  the  water  should 
stand  some  time  on  the  coffee  cold,  before  it  is  heated. 

Proportions  by  Approximation. 

Though  it  is  not  of  much  use  to  inquire  into .  the  pro-  Proportions  of 
portions  of  the  immediate  principles  of  coffee,  since  these lts  Peoples, 
proportions  must  vary  as  the  berry  is  more  or  less  ripe,  and 
according  to  the  place  from  which  it  comes,  and  the  time  if 
has  been  kept,  I  have  deemed  it  not  superfluous,  to  esti¬ 
mate  them  as  nearly  as  may  be.  After  several  comparative 
experiments  I  have  found,  that  eight  ounces  of  coffee  afford 
fiearly 

oz.  dr.  gr. 

Of  mucilage  -  -  -  10  0 

Resin  -  -  -  -  -  010 

Colouring  extractive  matter  -  0  10 

Gallic  add  -  -  -  -  0  3  36 

Parenchyma  -  -  -  5  3  36 

Vegetable  albumen  -  -  -  0  0  10 
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Cc, fog  jrcrmt-  It  has  long  been  known,  that  coffee  germinates  in  boiling 

nate„s  in  boiling  wafer  esee  Bomarc’s  Diet.  art.  Cafe.)  and  1  have  verified 

crater ;  v  J  1  . 

bit  not  in  alco- this  fact.  But  it  does  not  germinate  in  boiling  alcohol; 

-)0,-  either  because  the  temperature  is  not  sufficiently  high,  or 

because  the  water  is  necessary  to  its  germination,  or  because 
alcohol  destroys  its  vegetative  action. 

Martinieo  and  I  have  compared  the  decoctions  and  tinctures  of  three  dif- 
i,1,  °n  cot^ec  ferent  sorts  of  coffee;  those  from  Mocha,  Martinico,  and 
the  Isle  of  Bourbon.  The  last  two  appeared  to  me  to  fur¬ 
nish  the  same  principles  in  the  same  proportions,  but  that  of 
M<>rha  differ-  Mocha  differs  essentially  from  the  others.  Its  decoction  was 
eDt-  much  less  saturated,  its  alcoholic  tincture  was  higher  co¬ 

loured;  it  contained  less  gum  and  less  gallic  acid,  but  more 
resin  and  more  aroma. 


Tor  ref  action. 


I:  {feet  o.f  roast- 

irg. 


Pjffieiitt  to 
recast  it  to  a 
proper  point. 


To  know  what  changes  are  produced  in  coffee  by  roasting, 
I  examined  the  phenomena  that  take  place  during  its  torre- 
faction  in  the  open  air. 

At  first  the  coffee,  being  penetrated  by  the  caloric,  in¬ 
creases  in  bulk:  it  crackles,  and  becomes  fawn-coloured : 
the  arillus  or  pellicle  that  envelops  (he  seed,  separates,  and 
as  it  is  very  thin  and  light  the  least  breath  blows  it  away. 
The  coffee  then  diffuses  a  very  agreeable  aromatic  smell. 
This  vapour  grows  more  intense;  the  seed  smokes,  and  turns 
brown  :  presently  the  smell  changes,  and  becomes  slightly 
empyreumatic;  the  coffee  sweats,  and  becomes  oily  on  its 
surface*;  it  ceases  to  smoke,  and  if  the  action  of  the  fire 
be  continued  it  is  carbonized. 

The  interval  that  separates  the  instant  that  the  coffee  be¬ 
comes  coloured  from  that  of  its  carbonization  is  sufficiently 
long,  to  render  it  difficult  to  determine  the  point  at  which 
we  should  stop,  in  order  that  the  berry  may  retain  its  most 
agreeable  properties ;  but  in  order  to  approximate  this  point, 


Faf  oi7  in  cof¬ 
fee. 


.  *  Mr.  Parmentier  wrapped  up  some  roasted  and  sweating  coffee 

in  blotting  paper.  This  paper,  imbibing  the  oil,  remained  greasy 
and  transparent  for  more  than  a  year,  which  indicates  the  existence 
of  a  fat  oil  in  the  berry.  I  could  not  separate  any  such  oil,  how¬ 
ever,  either  by  pressure,  boiling  in  water,  or  the  action  of  caustic 
alkalis. 


v 
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which  is  of  so  much  importance  to  be  known,  I  divide  the  Three  stages  of 
process  of  roasting  into  three  distinct  periods:  1,  that  in  I)r0(-Ls:>- 
which  the  berry  loses  its  natural  colour,  and  assumes  that 
of  bread  raspings,  or  dried  almonds :  2,  that  in  which  it 
acquires  the  brown  red  of  a  dry  chesnut:  3,  that  in  which, 
become  almost  black,  it  is  still  not  charred. 

I  took  six  ounces  of  Martinico  coffee,  divided  them  into  Experiment, 
three  parts,  and  roasted  them  separately  in  these  three  de¬ 
grees. 

The  two  ounces  slightly  roasted,  and  of  the  colour  of  Lost  of  weight 
dried  almonds,  lost  on  the  fire  two  drachms.  These  I  shall  *' 

7 

call  No.  1. 

The  two  ounces  roasted  to  a  chesnut  colour  lost  three 
drachms.  These  I  call  No.  2. 

The  two  ounces  roasted  to  blackness  lost  three  drachms  0r  near  f-  : 
forty-eight  grains.  These  I  shall  distinguish  as  No.  3. 

No.  1.  passed  through  the  mill  with  difficulty.  Infused  Slightly  roast* 

•  •  •  •  •  ClI 

cold,  the  infusion  contained  tannin,  and  precipitated  solu¬ 
tion  of  gelatine;  it  was  very  aromatic,  *  and  had  the  fla¬ 
vour  of  almonds;  there  was  not  the  least  bitterness,  but  a 
sufficiently  decided  harshness.  Infused  hot  its  aromatic  fla¬ 
vour  was  the  same;  and  its  taste  reminded  me  of  that  of 
the  almond  cake  called  nougat.  It  was  not  at  all  bitter, 
and  the  harshness  was  less  perceptible. 

No.  2.  was  more  easy  to  grind.  To  cold  water  it  gave  Higher  roasted- 
out  less  tannin;  its  aromatic  flavour  was  weaker,  andithad 


*  The  object  of  retaining  the  aroma,  which  is  dissipated  by  a  Two  methods 
strong  heat,  has  given  rise  to  two  processes,  which  are  not  alto-  use(l to  rctain 
gether  ineffectual.  The  first,  adopted  in  India  and  by  some  per-  tiie  aroma  * 
sons  in  France,  consists  in  putting  into  the  cylindrical  roaster  a  lit-  butter  in  the 
tie  fresh  butter,  when  the  coffee  begins  to  be  coloured.  No  more  roasting; 
must  be  used  than  will  slightly  varnish  the  surface  of  the  berries.— 

The  butter  retains  a  part  of  the  essential  oil,  that  would  have  eva¬ 
porated.  It  is  not  a  bad  method,  but  sometimes  it  imparts  to  the 
coffee  a  peculiar  flavour,  which  every  body  does  not  like. 

The  second  consists  in  spreading  the  roasted  coffee,  while  yet  hot  powdering  witk 
and  sweating,  on  writing  paper,  and  powdering  it  lightly  with  su-  su6jr  a^terit* 
gar.  The  sugar  absorbs  the  oil  of  the  coffee,  and  retains  its  aroma ; 
but  it  does  not  appear  to  me  to  increase  the  pleasantness  of  the  cof¬ 
fee,  and  renders  us  uncertain  how  much  sugar  to  put  into  a  cup. 
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Very  highly 
roasted. 


Roasting  in¬ 
creased  the 
gum  and  acid, 
diminished  the 
tannin. 

Gallic  acid  a 
modification  of 
tannin. 


more  of  the  taste  of  burnt  sugar,  but  neither  bitterness  nor 
harshness.  Infused  in  hot  Hater  it  gave  out  neither  more 
taste,  nor  more  aroma. 

iVfc.  3.  was  reduced  to  powder  very  easily.  To  cold 
water  it  imparted  scarcely  any  aroma:  its  taste  was  empy- 
reumatic,  and  slightly  bitter:  and  the  precipitate  it  afforded 
with  solution  of  gelatine  was  hardly  perceptible.  The  in¬ 
fusion  in  hot  water  was  more  bitter,  more  empyreuinatic, 
and  had  a  more  distinct  aroma. 

All  these  infusions  contained  mucilage  and  gallic  acid,  but 
in  an  inverse  ratio  to  the  tannin  ;  for  the  proportions  of 
gum  and  acid  increased  with  the  degree  of  torrefaction, 
while  the  tannin  diminished. 

Mr.  Bouillon  Lagrange,  in  an  excellent  paper  on  galls,* 
had  already  considered  the  gallic  acid  as  a  modification  of 
tannin ;  and  these  experiments  tend  to  confirm  his  opinion. 


Examination  of  the  Roasted  Coffee. 

As  the  immediate  principles  of  colVee  are  not  equally  so¬ 
luble  or  volatile,  it  was  necessary  to  make  a  comparative 
examination  of  the  hot  and  cold  infusions  of  the  three  sorts 
of  coffee,  as  well  as  of  their  decoctions. 


Infusion  in  Cold  Water. 

Roasted  coffee  I  poured  eight  ounces  of  distilled  water  on  one  ounce  of 
macerated  m  roastcd  and  ground  coffee,  and  after  they  had  stood  toge¬ 
ther  two  hours,  1  filtered  the  liquor.  The  infusion  was  of 
a  very  clear  brown,  did  not  redden  blue  paper,  was  black¬ 
ened  by  sulphate  of  iron,  and  slightly  precipitated  solution 
of  gelatine.  Alcohol  separated  from  it  a  little  mucilage, 
and  gave  the  infusion  the  smell  of  juniper.  Mocha,  Bour¬ 
bon,  and  Martinico  coffee  exhibited  the  same  characters. 

Hot  Infusion. 

infused,  I  infused  an  ounce  of  roasted  and  ground  coffee  for  a 

quarter  of  an  hour  in  eight  ounces  of  water  at  70°  (ISO0  F.) 
This  infusion  did  not  redden  litmus,  or  precipitate  solution 
of  gelatine,  but  formed  ink  with  sulphate  of  iron.  Alco- 

*  See  Journal,  p.  53  of  the  present  Volume.  T. 
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ol  separated  more  gum  from  it  than  from  the  cold  infu- 
ion.  J  he  three  sorts  of  coffee  comported  themselves  the 
amc  in  these  experiments. 

Decoction. 

I  boiled  two  ounces  of  powdered  coffee  in  one  pound  boiled, 
if  water,  and  continued  the  boiling  for  two  hours.  The 
mell  of  the  decoction  was  infinitely  less  agreeable  and  aro¬ 
matic  than  that  of  the  infusion.  It  did  not  change  the  co- 
our  of  blue  paper,  or  precipitate  the  solution  of  gelatine, 

>ut  was  blackened  by  sulphate  of  iron.  Alcohol  separated 
rom  it  much  more  mucilage  than  was  found  in  the  infusions, 
n  proportion  to  the  quantity  of  coffee.  The  three  sorts  of 
‘offee  afforded  the  same  results. 

If  a  filtered  and  limpid  decoction  of  coffee  be  boiled  a  Effect  of  long 
ong  time  exposed  to  the  air,  it  grows  turbid,  and  deposits  boilinS* 
l  black  powder,  which  has  sometimes  been  mistaken  for 
■esin,  but  is  only  extractive  matter  highly  oxigenized.  Phy¬ 
sicians  and  apothecaries  have  not  yet  sufficiently  examined 
the  action  of  the  air  on  vegetable  decoctions;  but  they  might 
lerive  from  it  some  information  respecting  the  more  or  less 
ictive  properties  of  certain  medicines. 

Extract  of  Coffee. 

The  decoction  of  coffee,  when  filtered  and  evaporated  Extract, 
to  the  consistence  of  an  extract,  has  no  longer  the  aromatic 
odour  of  the  infusion.  Its  taste  is  bitter.  Heated  with 
alcohol,  this  extract  colours  it  with  its  extractive  matter, 
but  the  tincture  affords  no  precipitate  on  the  addition  of 
water.  Hence  we  may  conclude,  that  the  decoction  of 
cotlee,  after  it  has  been  filtered  or  stood  to  settle,  contains 
no  resin. 

Spirituous  Tincture  of  roasted  Coffee . 

1  toasted  coffee  digested  in  alcohol  affords  a  high  coloured  Tincture, 
tincture,  from  which  water  precipitates  a  larger  quantity  m 

of  resin,  than  irom  the  tincture  of  dry  or  raw  coffee. — -  raw  coffee. 

3"  rom  the  latter  the  resin  is  white :  from  the  tincture  of 
roasted  coffee  it  is  fawn  coloured. 

Observations 
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ON  COFFEE. 

Observations. 

It  follows  from  these  experiments,  that  roasting  develops 
the  odorant  and  resinous  principles  of  coffee,  and  forms  in 
it  tannin,  which  is  soluble  only  in  cold  water.  This  is  a 
very  singular  phenomenon.  Gallic  arid  manifests  itself  in 
coffee,  at  every  temperature  of  the  water  employed  as  a 
menstruum.  The  gum  and  colouring  extractive  matter  are 
more  abundant  in  the  decoction  thau  in  the  infusions ;  but 
the  aromatic  principle  is  more  perceptible  and  more  agree¬ 
able  in  the  latter. 


Distilled  Water  of  roasted  Coffee. 

Water  distilled  I  distilled  several  quarts  of  water  from  roasted  coffee. 

from  roasted  The  water  was  impregnated  with  the  aroma  of  the  coffee, 
coffee.  .  1  &  ; 

and  carried  over  with  it  some  atoms  of  concrete  essential 

oil,  like  that  obtained  from  the  distillation  of  ran  coffee. 

Reagents  did  not  demonstrate  the  presence  of  any  substance 

in  solution  in  this  water. 

Infusions  and  Decoctions  compared. 

Treated  first  To  find  the  different  solubility  of  the  principles  of  coffee, 
wuh  cold  water  ^  remained  for  me  to  subject  the  same  powder  of  roasted 
coffee  to  the  successive  action  of  infusion  and  decoction. 
For  this  purpose  I  placed  in  a  filter  two  ounces  of  coffee, 
and  passed  cold  water  through  it,  till  the  reageuts  ceased  to 
indicate  the  presence  of  the  matters  in  solution.  Sixty-eight 
ounces  of  cold  water  were  necessary  to  divest  the  coffee  of 
all  the  matter  thus  soluble.  I  divided  this  water  into  seven¬ 
teen  portions  of  four  ounces  each,  as  they  passed  through 
the  filter.  All  these  contained  gallic  acid  in  proportion  to 
the  order  in  which  they  passed  through  :  the  first  four  took 
up  gum  ;  but  only  the  first  indicated  the  presence  of  tannin, 
by  precipitating  a  solution  of  glue. 

then  with  hot,  The  coffee  having  been  taken  out  of  the  filtre,  and  dried 
on  a  stove,  I  poured  on  it  eight  ounces  of  water  at  75° 
(201°  F.)  The  smell  of  this  secondary  infusion  was  plea¬ 
sant,  but  weaker  than  that  of  coffee  prepared  for  the  table. 
Examined  by  reagents  it  furnished  a  little  mucilage,  and  a 
great  deal  of  gallie  acid;  but  1  found  in  it  neither  tannin 
nor  resin. 

I  took 
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T  took  this  same  coffee,  already  washed  with  cold  water,  and  lastly  boil- 
and  infused  in  hot,  and  boiled  it  in  six  ounces  of  water,  ed- 
till  they  were  reduced  to  four.  This  decoction  contained  a 
great  deal  of  gum  and  gallic  acid,  but  little  aroma,  and  af¬ 
forded  no  trace  of  tannin  or  resin  with  reagents. 

Observations . 

These  experiments  prove,  that  cold  water  divests  roasted  Effects  of 
coffee  of  the  little  tannin  it  contains,  of  part  of  its  extrac-  cold  water-* 
tive  matter,  and  of  great  part  of  its  aroma;  but  that  it 
takes  up  only  a  small  portion  of  its  gallic  acid,  and  of  its 
gum.  We  perceive,  that  the  hot  infusion  is  more  Ioaded0fhot, 
with  both  of  the  latter  principles;  but  that  its.  aroma  is 
weaker.  Lastly  we  find,  that  long  boiling  dissipates  in  a  of  boiling, 
great  degree  its  odour,  but  is  highly  loaded  with  gum  and 
gallic  acid.  If  it  be  found  to  contain  resin,  this  is  only 
suspended  in  it,  disturbs  the  transparency  of  the  liquor, 
and  is  deposited  by  standing. 

Ashes  of  Coffee . 

Though  it  is  of  little  importance  to  know  what  coffee  Incinerated, 
reduced  to  ashes  contains.  I  incinerated  about  half  a  pound,  and  the  ashes 

r  examined, 

I  he  ashes  were  pretty  light.  Lixiviated  with  distilled  water, 
their  analysis  afforded  nothing  but  a  little  lime,  and  a  very 
little  potash.  I  acidulated  the  lixivium  with  a  small  quan¬ 
tity  of  nitric  acid,  and  the  filtered  solution  precipitated 
prussiate  of  potash  of  a  fine  blue.  Oxalic  acid  gave  with 
it  a  copious  precipitate.  It  was  not  altered  by  barytes. 

Nitrate  of  silver  turned  it  white.  Coffee  ashes  then  are  contain  carbon. 
composed  of  carbon,  iron,  lime,  and  muriate  of  potash.  iron>  iime,  ami 
I  did  not  think  it  necessary  to  ascertain  their  proportions,  potash. 

I  had  intended  here  to  have  concluded  my  analysis,  when  Coffee  analysed 
Mr.  Parmentier  read  at  the  Society  of  Pharmacy  a  very  by  Mr.  Paysse. 
copious  memoir  on  coffee,  written  by  Mr.  Paysse,  an 
apothecary,  who  has  already  published  several  very  inte¬ 
resting  works.  It  is  said  in  this  memoir,  1st.  that  the  pre¬ 
cipitate  formed  by  the  mixture  of  the  decoction  of  coffee* 

*  This  is  a  mistake.  It  was  the  precipitate  formed  by  the  acid 
of  coffee,  as  Mr.  Paysse  calls  it,  obtained  in  the  way  in  which 
Mr.  Chenevix  found  what  he  considers  as  a  distinct  principle,  by 
precipitating  the  decoction  with  muriate  of  tin,  and  separating 
the  tin  by  sulphuretted  hidrogen.  T. 
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Contains  a  pe¬ 
culiar  add. 


Decoction. 


Precipitated  by 
sulphate  of 
iron, 


and  by  muriatic 
acid. 


Precipitate  by 
sulphate  of 
iron, 


and  by  acids. 


with  sulphate  of  iron,  is  soluble  only  in  the  nitric,  sul¬ 
phuric,  phosphoric,  and  oxalic  acids :  2d.  that  coffee  con¬ 
tains  no  gallic  acid:  3d  that  it  contains  a  peculiar  acid, 
sui  generis ,  which  the  author  calls  cojjic  acid,  and  w  hich 
he  obtained  by  following  the  process  of  Mr.  Chenevix,  that 
is,  making  a  decoction  of  raw  coffee,  filtering,  precipitat¬ 
ing  by  muriate  of  tin,  and  decomposing  this  precipitate  by 
sulphuretted  hidrogen  gas*. 

The  authority  of  the  name  of  Chenevix,  and  the  ac¬ 
curacy  with  which  the  processes  of  Mr.  Paysse  are 
generally  conducted,  induced  me  to  make  several  ex¬ 
periments,  in  order  to  confirm  the  new  facts  that  were 
announced. 

I  boiled  two  ounces  of  Bohrbon  coffee  in  a  pint  of  water, 
for  two  hours.  The  decoction  exhibited  the  same  pheno¬ 
mena  as  I  had  already  observed.  It  assumed  a  yellowish 
green  colour,  which  became  more  bright  by  the  separation 
of  the  little  albumen,  and  let  fall  a  precipitate  of  oxige- 
nized  extractive  matter.  This  decoction,  when  filtered, 
turned  the  aqueous  tincture  of  litmus  green. 

I  mixed  a  portion  of  this  decoction  with  a  solution  of 

0 

sulphate  of  iron,  and  obtained  a  precipitate  of  a  very 
deep  blue,  inclining  to  black.  This  precipitate  I  redis¬ 
solved  in  oxigenized  muriatic  acid,  strong  and  weak  acetic 
acid,  tartarous,  citric,  and  even  benzoic  acid. 

Muriatic  acid  rendered  the  liquor  yellow  ;  but  it  resumed 
its  transparency,  after  letting  fall  a  tolerably  heavy  pre¬ 
cipitate  of  oxigenized  extractive  matter.  This  precipitate, 
being  redissolved  by  ammonia,  gave  a  fine  brown  red 
colour  to  the  liquor. 

The  immediate  precipitate  of  the  sulphate  of  iron  dis¬ 
solved  by  acetic  acid,  comported  itself  nearly  in  the  same 
manner,  except  with  regard  to  the  colour,  w  hich  was  of  a 
violet  blue.  It  was  likew  ise  redissolved  by  ammonia.  The 
other  acids  afforded  nearly  the  same  precipitate  as  the  n*u- 


*  Mr.  Chenevix  does  not  say,  that  the  substance  he  obtained 
by  this  process  was  an  acid,  but  a  new  product,  the  nature 
of  which  he  does  not  determine.  [See  Journal,  Vol.  II. 
p.  114.] 
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riatic ;  their  action  in  general  being  in  the  ratio  of  their 
acidity. 

I  treated  a  precipitate  of  sulphate  of  iron,  obtained  by  The  precipitate 

means  of  gallic  acid,  in  the  same  manner,  and  the  results  of"  iron  was  a 

gallat. 

were  no  way  different  from  the  preceding. 

The  remainder  of  the  decoction  of  coffee  I  precipitated  Precipitated  by 
by  muriate  of  tin.  This  salt  occasioned  a  very  copious niunatc  oftin> 
sediment  in  the  liquor,  which  I  washed  with  water,  till  no 
marks  of  acidity  were  perceptible  in  it.  I  afterward  put 
this  metallic  compound  into  a  tubulated  phial,  and  poured  on 
it  a  considerable  quantity  of  distilled  wmter.  I  then  and  the  tin 
adapted  the  phial  to  a  Woulfe’s  apparatus,  so  as  to  pass  by^uiphuretted 
sulphuretted  hidrogen  gas  over  the  precipitate.  The  first  hidrogen. 
portions  of  gas  changed  the  mixture  brown,  and  this  colour 
grew  deeper  and  deeper,  in  proportion  as  the  liquor  be¬ 
came  saturated  with  the  gas.  The  precipitate  wras  de¬ 
composed:  a  hidrosulphuret  of  tin  was  formed:  and  the 
disengaged  acid  was  taken  up  by  the  liquor.  The  liquor, 
being  first  filtered,  was  evaporated  by  a  gentle  heat,  till  it 
was  reduced  to  one  eighth.  This  product,  considered  by 
Mr.  Paysse  as  coflic  acid,  appeared  to  me  to  be  nothing  but  Not  a  peculiar 
gallic  acid.  I  not  only  subjected  it  to  the  action  of  all  the  ^{^’c  but  the 
reagents  comparatively  with  acid  obtained  from  galls  in  the  Proofs, 
usual  way;  but,  that  I  might  leave  no  doubt  on  this  head, 

I  treated  galls  by  the  same  process.  In  this  decoction  the 
muriate  of  tin  formed  a  more  abundant  precipitate  than  in 
the  decoction  of  coffee:  the  precipitate,  decomposed  like 
the  preceding  by  sulphuretted  hidrogen  gas,  afforded  me  an 
acid  of  the  same  colour,  the  same  taste,  possessing  the 
same  properties,  and  differing  only  in  quantity.  I  think, 
therefore,  I  may  conclude,  that  the  cojjic  acid  does  not 
exist;  but  that  coffee  contains  less  gallic  acid  than  nut- 
galls. 

It  is  possible,  that  this  gallic  acid  may  exhibit  in  its  com-  May  have  some 
binations  and  compounds  some  slight  shades  of  difference fe^nc/when 
from  the  acid  obtained  from  the  gall  of  the  oak,  but  it  is  obtained  from 
nevertheless  of  the  same  nature. 

The  immediate  materials  of  vegetables,  as  is  well  known,  as  is  the  case 
though  of  the  same  kind,  and  perfectly  analogous,  are  not  mediat^p'ri^* 
strictly  identical.  The  gums  and  sugars  exhibit  differences  ciples  of  vege- 


K  2 


in 


tables. 
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in  their  physical  properties;  yet  all  mucilage,  all  saccha¬ 
rine  matter,  is  the  same  chemically  considered*.  Proust 
lias  demonstrated,  that  tannin  obtained  from  different  vege¬ 
tables  displayed  some  differences :  it  is  possible,  therefore, 
that  gallic  acid  obtained  from  coffee  may  not  be  absolutely 
the  same  as  that  from  galls,  but  it  is  not  a  distinct  acid. 


Principles  of 
coffee. 


Effects  of  roast 
ing. 


Tannin  pro¬ 
duced  by  it. 
Treated  with 
water. 


Different  sorts 
of  coffee. 


Recapitulation. 

It  appears  to  be  demonstrated  from  the  analysis  above 
given,  that  the  coffee  berry  contains  abundance  of  muci¬ 
lage,  a  great  deal  of  gallic  acid,  a  resin,  a  concrete  es¬ 
sential  oil,  albumen,  and  a  volatile  aromatic  principle. 
To  these  principles  are  added  those  found  in  many  vegeta¬ 
bles;  namely,  lime,  potash,  iron  +,  carbon,  See.  Torre- 
faction  develops  the  soluble  principles;  but  it  must  be 
moderate,  if  we  would  retain  the  aroma,  and  not  decom¬ 
pose  the  acid,  the  gum,  and  the  resin. 

The  roasting  adds  anew  principle,  which  is  tannin, 
though  in  very  small  quantity.  The  cold  infusion  is  very 
aromatic;  but  it  contains  little  mucilage  or  gallic  acid. 
The  hot  infusion  retains  some  of  the  aroma ;  and  the  prin¬ 
ciples  dissolved  in  it  are  in  such  proportions,  as  to  be  agree¬ 
able  to  the  taste.  The  decoction  has  little  aroma,  and  is 
much  loaded  with  gum  and  gallic  acid,  the  resin  too  may 
even  be  suspended  in  it,  and  it  is  less  pleasant  to  the  taste 
than  the  infusion. 

The  coffees  from  the  island  of  Bourbon  and  Martinico 


*  The  fecula  of  potatoes  does  not  resemble  that  of  wheat,  and 
this  again  differs  from  the  fecula  of  cassada,  sago,  salep,  arum, 
maize,  &c.  Yet  chemists  would  say  of  all  these,  that  it  is  an 
amylaceous  substance,  and  find  in  them  the  same  leading  cha¬ 
racters. 

Iron  in  coffee  t  The  presence  of  iron  in  vegetables  is  very  common  ;  but  that 
with  gallic  acid,  of  iron  in  a  vegetable  containing  a  great  deal  of  gallic  acid,  with- 

ted  by  colour1  ou^  ^,1S  ac^  being  combined  with  it,  and  imparting  a  blue  cur 
black  colour  to  the  vegetable,  is  a  very  remarkable  phenomenon. 
It  appeared  to  me  deserving  of  inquiry,  and  I  made  a  comparative 
analysis  of  the  ashes  of  galls,  in  which  also  I  found  a  sensible 
quantity  of  iron.  [It  may  be  observed,  however,  that  galls  have 
very  often  an  evident  blue  tinge;  so  much  so,  that  it  is  commonly 
considered  as  an  evidence  of  superior  quality.  T.] 

do 
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do  not  perceptibly  differ  from  each  other;  but  that  from 
Mocha,  as  was  observed  above,  is  more  aromatic,  less 
gummy,  and  more  resinous.  It  is  probable,  that  the  resin  Perhaps  the 
of  coffee,  as  that  of  most  astringent  vegetables,  has  pecu- resm  mcdicina"’ 
liar  medicinal  properties.  As  it  is  obtainable  neither  by 
infusion  nor  decoction  in  water,  the  habitual  use  of  coffee 
can  afford  us  no  insight  into  its  action  on  the  animal  eco¬ 
nomy.  It  is  for  physicians  to  make  such  experiments  on 
the  subject,  as  they  may  deem  useful. 

If  I  might  be  allowed  from  this  analysis  to  draw  p re-  Domestic  use 

•  of*  coffee 

cepts  applicable  to  the  domestic  use  of  coffee,  I  would  say, 

that  it  is  possible  to  make  excellent  coffee  from  every  kind 

of  the  berry  found  in  the  shops,  provided  it  be  not  damaged. 

Amateurs  look  to  three  points  of  perfection  in  coffee: 

they  would  have  in  it  an  agreeable  aroma,  a  slightly  rough 

taste,  and  a  certain  density,  which  is  called  body*.  All 

these  objects,  I  believe,  may  be  obtained,  by  proceeding 

as  follows. 

1.  Choose  a  coffee,  that,  when  dry,  has  no  taste  of  xt  lS  ,t0  be 

'  J  J  made  in  the 

mouldiness,  or  is  not  damaged  by  salt  water.  greatest  perfec- 

2.  Divide  the  quantity  to  be  roasted  into  two  equal  tiorb 
parts. 

3.  Roast  one  portion  only  till  it  is  of  the  colour  of 
dry  almonds,  or  bread  raspings,  and  has  lost  one  eighth  of 
its  weight. 

4.  Roast  the  other  till  it  is  of  a  brown  chesnut  colour, 
and  has  lost  nearly  one  fifth  of  its  weight. 

5.  Mix  both  these  together,  and  then  grind  them. 

f>.  Let  the  coffee  be  both  roasted  and  infused  the  day  on 
which  it  is  to  be  drunk. 

7.  Pour  four  cups  of  cold  water  on  four  measures,  or 
tw  o  ounces  of  coffee,  and  when  the  water  has  run  off,  set 
it  by. 

8.  On  the  same  coffee  pour  three  cups  of  boiling  water, 
and  mix  the  water  that  runs  off  writh  the  preceding.  You 
should  thus  have  six  cups  of  coffee. 

*  Some  of  the  eastern  nations  value  this  density  so  highly,  that 
they  reduce  their  coffee  to  a  very  fine  powder,  leave  the  grounds 
in  the  infusion,  and  drink  it  a6  thick  as  a  kind  of  thin  pap. 

9.  The 
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Paysse's  analy- 
sis  of  raw  coffee. 


It  contains  a 
peculiar  acid, 


which  decom¬ 
poses  most  me¬ 
tallic  solutions. 

Precipitates  of 
these  by  the 
decoction  more 
copious,  be¬ 
cause  less  pure. 


Methods  of  ob¬ 
taining  the 

acid. 


9.  The  moment  you  are  going  to  drink  the  coffee,  heat 

% 

it  over  a  brisk  fire,  but  do  not  let  it  boil. 

10.  The  infusions  should  be  made  in  a  china,  earthen^ 
ware,  or  silver  pot. 

Such  is  the  process  pointed  out  by  theory,  and  T  can  re¬ 
commend  it  from  experience. 

To  give  the  whole  of  Mr.  Paysse’s  memoir,  alluded  to 
above,  would  occupy  too  much  room  ;  but  we  apprehend 
it  will  be  acceptable  to  the  reader,  to  have  subjoined  the 
conclusions  which  that  gentleman  draws  from  his  chemical 
investigation  of  raw  coffee;  particularly  as  he  differs,  in 
some  respects,  both  from  Mr.  Cadet,  and  from  Mr. 
Chenevix. 

1.  It  results  from  all  these  experiments*,  that  coffee 
contains  a  peculiar  acid  sufficiently  characterised  :  that  it  is 
in  some  respects  free,  since  the  powder  of  the  berry  speedily 
reddens  blue  vegetable  tinctures :  and  that  cold  water,  or 
even  alcohol,  can  separate  it  in  a  state  more  or  less  pure. 

2.  That  the  acid  decoction  of  coffee  easily  decomposes 
most  of  the  metallic  solutions,  as  those  of  tin,  lead, 
iron,  Sec. 

3.  That  the  precipitates  obtained  by  a  mixture  of  this 
decoction  with  the  metallic  solutions  are  'more  copious 
than  those  formed  by  the  pure  acid,  because  the  decoction 
contains  extractive  matter,  colouring  matter,  albumen,  Sec. 
beside  the  acid.  For  the  colouring  matter  is  partly  preci¬ 
pitated  by  the  affinity  it  has  for  the  compound,  formed  of 
the  coffic  acid  with  the  metallic  base:  and  on  the  other 

I 

hand  the  albumen,  being  separated  from  the  acid  which 
promoted  its  solution  in  the  liquid,  falls  down  and  in¬ 
creases  the  bulk  of  the  precipitate.  To  be  convinced  of 
the  truth  of  this,  nothing  more  is  necessary,  than  to  boil 
a  coffat  of  tin,  lead,  or  alumine,  in  a  coloured  vegetable 
decoction,  to  obtain  the  result  in  question. 

4.  That  the  acid  of  coffee  may  be  obtained  sufficiently 
pure  by  mixing  a  decoction  of  coffee  in  water,  or  a  tinc¬ 
ture  of  it  in  alcohol,  with  the  muriate  of  tin  or  of  lead, 
and  afterward  decomposing  this  combination  by  sulphuretted 

*  Annales  df.  Chimie ,  Yol.  LIX.  p.  196.  August,  1806, 

hidrogen, 
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fiidrogcn,  us  Mr.  Chenevix  did;  or  by  decomposing  coifat 
of  lead  by  the  sulphuric  acid. 

5.  That  this  new  acid  is  not  crystallizable  in  the  state  in  it  is  soluble  in 
which  I  obtained  it;  but  is  completely  soluble  both  in  ^0^0^^  ^ 
water  and  in  alcohol. 


6.  That  it  is  capable  of  decomposing  the  prussiate  of  Decomposes 
iron  contained  in  the  prussiate  of  potash,  forming  with  this  Iron^lmd  forms 
metal  a  green  precipitate:  and  in  this  respect  it  may  be  of  a  green  preci- 
great  serv  ice  to  chemists  for  obtaining  prussiate  of  potash  piUU 
perfectly  pure,  which  hitherto  they  have  been  unable  to 

deprive  of  a  certain  portion  of  iron,  it  retaining  this  with 
so  much  obstinacy. 

7.  That  the  colour  it  communicates  to  the  oxigenized  Its  effects  on 

and  green  sulphate  of  iron  appears  altogether  new*.  Pon  ° 


8.  That  the  attraction  of  the  compounds  it  forms  with  May  be  of  use 
tin,  lead,  antimony,  and  alumine,  for  the  colouring  part as  a  mordant- 
of  vegetable  decoctions  or  infusions,  may  render  it  of  use 

in  the  art  of  dyeing. 

9.  That  the  different  kinds  of  coffee  contain  it  in  nearly  In  all  kinds  of 
the.same  proportion  ;  and  that  it  exists  without  alteration,  ^^raw  or 
though  in  smaller  quantity,  in  the  infusions  and  decoctions 

of  coffee  roasted  in  different  degrees,  as  well  as  in  the  pro¬ 


ducts  of  its  distillation. 


10.  That  the  comparison  I  made  of  the  properties v  of  Differs  both 
this  acid  with  those  of  the  gallic  acid  and  tannin  did  not ^d  unmn.^ 
show  me  any  identity  of  nature  between  these  three  very 


different  substances. 

11.  That  the  peculiar  principle  obtained  by  Mr.  Chenevix  Itwas  the  Pe; 

r  .  .  culiar  principle 

was,  no  doubt,  the  acid  substance  in  question;  though  it  obtained  5y 

was  not  examined  with  sufficient  strictness  by  that  learned  Chenevix. 


chemist. 

12.  That,  having  examined  the  infusions  and  decoctions  No  tannin  in 
of  different  sorts  of  roasted  coflec,  they  did  not  afiord  me  roa  tec^ co^  ' 
any  proof  of  the  existence  of  tannin,  by  mixing  them  with 
gelatine,  as  Mr.  Chenevix  asserts. 


*  Coffic  acid,  dissolved  in  six  times  its  weight  of  water,  added 
to  a  solution  of  oxigenized  sulphate  of  iron,  immediately  gave  it 
a  fine  green  colour ;  and  after  it  had  stood  six  hours,  a  precipitate 
of  the  same  colour  fell  down.  To  a  solution  of  green  sulphate  it 
gave  at  first  a  very  light  green  tinge,  but  this  grew  deeper,  after 
it  had  been  some  time  exposed  to  the  air. 


13.  That 
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unites  with 
various  bases, 


but  most  feebly 
with  alkalies. 
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and  reduced  to 
malic  acid. 
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carbon  with 
little  hidrogen. 

Component 
parts  of  the 
watery  extract. 


Ashes. 


Remote  princi¬ 
ples  of  coffee. 


ON  PLATINA. 

13.  That  the  acid  of  coffee  is  capable  of  uniting  with  a 
great  many  bases,  and  forming  peculiar  salts,  decomposable 
with  more  or  less  facility  by  fire,  and  the  powerful  acids; 
and  that  its  affinities  appear  to  follow  a  law  altogether  dif¬ 
ferent  from  that  of  most  of  the  known  acids,  since  its 
union  with  alkalis  seems  to  be  the  weakest. 

14.  That  it  is  decomposed  by  hot  sulphuric  acid,  and  the 
nitric,  muriatic,  and  oxigenized  muriatic  acid;  and  reduced 
by  the  latter,  as  well  as  by  the  nitric,  to  malic  acid. 

15.  That,  from  the  products  obtained  by  its  analysis  by 
fire,  it  appears  to  be  composed  of  a  great  deal  of  carbon, 
with  less  hidrogen  and  oxigen. 

16.  That  100  parts  of  aqueous  extract  of  coffee,  the 
product  of  about  750  parts  of  the  berries,  afforded  me  of 
coffic  acid  55,  extractive  matter  25,  vegetable  albumen  5,  and 
resinous  matter  9  ;  the  loss  being  6. 

17.  That,  to  adopt  the  language  of  modern  chemistry, 
this  acid  ought  to  be  called  the  cojjic ,  from  the  name  of  the 
substance  from  which  it  is  taken. 

18.  That  the  incinerated  residuum  of  colfee  is  composed 
of  muriate  of  potash,  lime,  aud  a  portion  of  iron,  the 
quantity  of  which  was  too  small  to  be  ascertained. 

19.  Finally  that  coffee,  from  all  that  has  been  said,  is  a 
substance  containing  carbon  in  much  larger  proportions 
than  hidrogen,  oxigen,  or  azote;  the  existence  of  all  these 
having  been  evidently  demonstrated  by  the  formation  of 
oil,  pyromucous  acid,  carbonic  acid,  and  ammonia  united 
with  this  acid,  in  the  destructive  distillation  of  coffee. 


Platina  found 
only  in  South 
America. 


IV. 

Account  of  the  Existence  of  Platina  in  the  Silver  Mines  of 
Guadalcanal ,  in  the  Province  of  Estremadura.  By 
M  Vauquelin  *. 

tllTIJERTO  platina  had  been  found  only  among  the 
gold  mines  in  South  America,  at  Santa  Fe,  and  in  the  bai¬ 
liwick  of  Choco.  There  was  a  report  a  few  years  ago, 

s 

#  An.  de  Chiin.  Yol.  LX.  p.  317,  Dec.  1806. 


that 


ON  PLATIN' A. 


129 


that  platina  had  been  discovered  in  Siberia;  but  this  has 
no  more  been  confirmed,  than  that  spread  fifteen  years  ago, 
of  its  existence  in  a  ferruginous  sand  at  St.  Domingo. 
Haying  been 


celebrated  mines 


lately  employed  to  analyse  the  ores  of  the  °kt  mines  in 
of  Guadalcanal,  in  Estremadura;  M-hich,  btdyreopeiv- 


after  having  been  shut  up  for  a  long  time,  have  lately  been  ecb  furnish 
opened  again  at  a  fresh  place;  I  discovered  in  one  variety  1 
of  these  ores  the  presence  of  a  large  quantity  of  platina. 

This  ore  is  of  a  gray  colour,  and  bears  considerable  re- from  a  variety 
semblance  to  that  known  in  France  by  the  name  of  gray  ^  co^i>er 
silver  ore,  the  f abler r  of  the  Germans,  [properly  gray 
copper  ore.]  It  contains  copper,  lead,  antimony,  iron, 
sulphur,  silver,  and  sometimes  arsenic.  Its  gangue  most 
commonly  consists  of  carbonate  of  lime,  to  which  are 
added  sulphate  of  barytes  and  quartz.  In  the  month  of 
October  last,  I  communicated  this  discovery  to  my  learned 
colleague,  Mr.  Fourcroy,  whose  knowledge  and  friendship 
have  been  continually  serviceable  to  me  for  these  twenty- 
years.  This  fact,  which  appeared  to  him  highly  important, 
he  persuaded  me  to  verify,  by  experiments  so  numerous 
and  varied,  that  they  should  be  open  to  no  dispute,  1  fol¬ 
lowed  his  advice;  and  the  following  are  the  results  of  my 
researches,  which  have  left  no  doubt  in  my  own  mind, 
though  hitherto  I  have  been  able  to  operate  on  no  con- 
siderable  quantities  of  ore. 

The  platina  appears  to  exist  in  various  proportions  in  h  ™  5n  various 
the  silver  ores  of  Guadalcanal.  Some  specimens  afforded  from  10  per 
me  as  much  as  twenty  marks  to  the  hundred  pounds,  or  ten  to  almost 
per  cent;  and  some  exhibited  merely  traces  of  it,  that  ° 
were  scarcely  perceptible;  which  indicates,  that  it  does 
not  form  an  essential,  or  properly  constituent  part  of  the 
ore,  and  that  it  is  simply  mixed  in  irregular  quantities  in 
various  parts  of  the  vein.  The  silver  appears  to  be  in  The  silver 
the  same  case.  In  fact  this  vanes  greatly  in  its  proportions,  seven  per 
as  I  have  found  in  the  gray  ore  of  Guadalcanal  from  four  cent, 
marks  to  fourteen,  or  from  two  to  seven  per  cent  of  the 
w  hole  weight. 

The  process  I  employed  to  extract  the  platina  from  these  Mode  in  which 
ores,  after  several  comparative  trials,  consists  in  the  fol- ecl"d5  ex  ract" 
lowing  operations.  1.  After  having  reduced  the  ore  to  a 

fine 


130  ON  PLATIN' A, 

fine  powder,  I  roasted  it  with  a  gentle  heat,  stirring  it  con. 
stantly,  to  avoid  the  fumes.  2.  I  then  fused  it  with  an 
equal  quantity  of  common  potash,  and  thus  obtained  a 
metallic  button,  consisting  of  platina,  silver,  lead,  copper, 
and  sometimes  a  little  antimony.  The  iron  and  part  of  the 
lead  remained  in  the  scoria™.  3.  I  then  separated  the  copper, 
antimony,  and  remainder  of  the  lead,  by  cupellation; 
which  left  me  only  the  silver  and  platina.  4.  I  parted 
the  platina  from  the  silver  by  means  of  aqua  fortis,  or  the 
nitric  acid  of  the  shops,  which  dissolved  the  silver,  and  left 
the  platina  behind.  This  1  washed,  and  heated  again,  to 
give  it  the  metallic  lustre.  5.  If  the  lead  naturally  found 
in  the  first  metallic  button  were  not  sufficient,  to  carry  oil' 
all  the  copper  in  the  process  of  cupellation,  I  subjected 
the  metal  to  this  operation  a  second  time  with  a  fresh  por¬ 
tion  of  lead.  6.  On  the  contrary,  if  the  quantity  of  silver 
were  too  small  to  allowr  the  aqua  fortis  to  act  on  the  alloy, 
I  added  a  fresh  portion  of  this  metal,  as  in  parting  it  from 
gold.  7.  I  ought  to  caution  the  reader,  that  the  aqua  fortis, 
if  it  be  not  sufficiently  diluted,  will  dissolve  a  portion  of 
platina  at  the  same  time  with  the  silver;  which  is  easily 
perceived  by  the  brown  colour  the  solution  assumes. 

Parting  neces-  It  platina  be  found  in  the  gray  ore  of  Guadalcanal  in 
the  platina,  a  proportion  that  will  allow  it  to  be  extracted  with  ad- 
and  even  the  vantage,  of  which,  according  to  my  first  researches,  there 

silver 

can  scarce  be  any  doubt,  it  will  require  to  be  parted  by 
mcans  of  aqua  fortis,  in  the  same  manner  as  is  practised 
with  respect  to  the  gold  extracted  from  silver  ores  :  and 
even  if  there  be  no  advantage  to  be  derived  from  the  pla¬ 
tina  extracted  by  this  process,  it  will  be  necessary  to  employ 
it  to  obtain  the  silver;  for  by  any  other  mode  these  two 
metals  will  be  found  united  together  from  the  similarity  of 
their  properties. 

It  is  in  the  me-  Platina  appears  to  exist  in  the  metallic  state  in  these  ores, 
talhc state.  for  the  simple  acids  do  not  dissolve  the  smallest  quantity  of 
it,  and  it  is  constantly  found  among  the  sulphur  and  silex, 
when  the  latter  constitutes  part  of  the  gangue.  It  w’as  in¬ 
deed  by  examining  these  residuums  of  the  ores,  and  treat¬ 
ing  them  in  succession  with  nitric  and  muriatic  add,  that  I 
first  perceived  the  platina. 


What 
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^  hat  is  remarkable  on  the  present  occasion  is,  that  Neither  of  the 
neither  of  the  four  metals  recently  discovered,  which  ac-  foundwith  it31® 
company  platina  in  the  ore  from  Peru,  is  found  in  that  of 
Spain.  This  is  a  consideration  of  much  importance,  since  Will  afford 
it  will  greatly  influence  the  means  of  extracting  this  metal,  Pure  platina. 
and  since  it  gives  hopes  of  obtaining  it  in  a  state  of  purity, 
which  cannot  be  attained  with  the  platina  of  Peru,  but  by 
means  of  difficult  processes  and  great  expense. 

If  these  hopes  be  realized,  as  every  thing  tends  to  per. 
suade  us,  we  shall  have  in  Europe,  and  at  hand,  a  precious 
metal,  which  will  soon  become  of  great  utility  for  the 
purposes  of  natural  philosophy,  chemistry,  the  arts,  and 
even  domestic  economy,  in  fabricating  a  variety  of  in. 
struments,  vessels,  and  utensils  of  every  kind ;  since,  with 
all  the  advantages  that  gold  enjoys,  it  unites  several  pro¬ 
perties,  that  render  it  greatly  superior  to  gold*. 


V. 

Carbonization  of  Turf ,  or  Process  by  which  all  possible 
Advantage  may  be  derived  from  Products  hitherto  neg¬ 
lected  in  that  Operation ,  executed  in  the  Pear  of  the 
Republic  11  y  by  Antony  Thileaye-Platel,  House 
Apothecary  at  the  Hotel-Dieu  at  Paris  +. 

rTT' 

JL  HE  idea  of  the  experiments,  of  which  I  am  going  to 
give  an  account,  was  suggested  to  me  by  the  discovery  of 
thermolamps. 

*  Perhaps  this  discovery  of  Mr.  Vauquelin  may  account  for  the  Ancient 
two  ancient  candlesticks  in  the  cathedral  of  Hildesheim,  in  Lower  candlesticks 
Saxony  ;  made  we  believe  long  before  any  platina  could  be  brought  or^a 

from  South  America,  though  we  do  not  know7  their  exact  date ;  similar  ore. 
and  mentioned  by  Professor  Cramer,  of  that  place,  in  his  Letters 
on  Natural  Philosophy.  These  are  described  as  white,  and  nearly 
as  heavy  as  gold,  and  probably  therefore  consist  of  such  an  alloy 
as  would  be  obtained  from  a  portion  of  the  ore  of  Guadalcanal, 
rich  in  platina  and  poor  in  silver;  and  which  Bishop  Bern  ward, 
their  maker,  though  one  of  the  most  skilful  metallurgists  of  his 
time,  did  not  know  how  to  separate.  T. 

t  A nn ales  de  Cliimie,  Yol.  LVIII.  p.  1.28,  May,  180G. 
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I  was  at  Rouen,  employed  at  the  hospital  under  Mr. 
Robert,  chief  apothecary,  a  man  for  whose  talents  I  have 
the  highest  respect,  on  more  accounts  than  one;  and  he  was 
repeating  some  experiments  relative  to  these  discoveries, 
which  when  I  saw,  I  conceived  the  idea,  that  the  apparatus 
might  be  employed  for  more  carbonizing  processes  than 
one;  and  I  communicated  to  him  my  thoughts  respecting 
some  questions,  that  had  been  put  to  me,  on  the  possibility 
of  converting  turf  into  a  charcoal,  capable  of  being  sub¬ 
stituted  for  that  wood. 

It  had  been  proposed  to  me,  to  form  an  establishment 
capable  of  manufacturing  a  very  large  quantity  at  a  time. 
Mr.  Robert  approved  my  Scheme ;  and,  assisted  by  his  ju¬ 
dicious  advice,  1  undertook  a  manufactory  of  turf  charcoal 
some  miles  from  Gournay. 

I  had  already  obtained  some  success,  when  circumstances 
foreign  to  (he  business  occasioned  it  to  fall  to  the  ground, 
and  ruined  an  undertaking  on  which  I  had  long  rested  all 
my  hopes. 

Though  I  here  bring  forward  new  methods,  it  does  not 
follow,  that  the  product  of  some  manufactories,  among 
others  those  of  Meaux  near  Paris,  are  not  of  good  quality,' 
as  the  public  begin  to  be  sensible. 

In  order  that  the  turf  may  present  the  greatest  possible 
substance  in  a  given  bulk,  I  expose  it  to  a  regular  con¬ 
tinued  pressure;  by  which  means  it  quickly  loses  all  the 
water  it  contains,  its  desiccation  in  the  air  is  more  speedv, 
and  thus  we  gain  the  advantage  of  a  saving  of  time. 

After  this  pressure,  though  the  charring  might  be  per¬ 
formed  without  this  preliminary  operation,  care  is  taken  to 
place  the  turfs  so,  that  the  masses  they  form  shall  present 
demiobstructions  to  the  air,  to  accelerate  its  currents. 

In  this  state  it  is  subjected  to  carbonization  by  means  of 
an  apparatus,  which  will  be  described  below. 

Observation  having  proved,  that  vegetable  substances 
afford  advantages  even  in  their  distilled  products,  I  con¬ 
cluded,  that  the  oily  and  condensable  matters  should  be  se¬ 
parated  from  the  gasses,  which  I  intended  to  employ  as  a 
supplementary  support  of  the  combustion. 

This  observation  is  so  much  the  more  valuable,  as  these 
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very  gases  may  supply  the  place  of  one  fourth  of  the  turf 
or  combustible  employed  in  the  carbonizing  lire,  an  ad¬ 
vantage  hitherto  neglected. 

I  would  beg  leave  here  to  remind  the  reader  of  some  facts 
relative  to  the  order  in  which  the  gasses  are  disengaged, 
during  the  action  of  caloric  applied  to  vegetable  sub¬ 
stances. 

It  is  known  that  caloric,  in  contact  with  these  vegetable  Effect  of  ca- 
substances,  disorganizes  them  wholly  or  in  part ;  that  it loric* 
solicits  their  three  remote  principles  to  combine  according 
to  their  various  affinities,  and  at  different  temperatures ; 
and  that  the  results  are  products  very  different  from  the 
original  compound. 

Thus,  for  example,  the  most  volatile  substances,  or  First  products, 
those  the  principles  of  which  have  the  strongest  attraction  w^er>  oib  and 
for  each  other  at  a  low  temperature,  are  first  disengaged : 
the  water,  oil,  and  vegetable  acid,  pass  over  first,  w  hether 
they  w  ere  partly  contained  in  the  vegetable  substance,  or 
that  their  principles  were  induced  to  combine  by  the  pre¬ 
disposing  affinity  of  caloric :  but  at  a  high  temperature,  at 
a  red  heat,  carbon  decomposes  water,  this  ceases  to  be  then  carbonic 
formed,  and  the  carbonic  acid  passes  over,  with  carburetted aad,  and 
hidrogen  surcharged  with  carbon,  and  oxidule  of  carbon  ;  gea- 
the  fixed  substances  remain  in  the  distilling  apparatus*  and, 
if  azote  be  contained  in  these  substances,  it  is  at  this  period 
the  carbonate  of  ammonia  is  disengaged. 

Though  the  phenomena  talcs  place  in  this  manner,  in  small  Carbonization 
masses,  heated  equally  in  all  their  parts,  it  is  not  the  case  ^t/c^diffcrem 
with  several  hundred  weight  of  materials,  the  outside  of 
which  will  be  carbonized,  while  the  centre  of  the  mass  has 
scarcely  experienced  the  effect  of  the  caloric  acting  in  the 
inverse  ratio  of  the  square  of  the  distance. 

Accordingly  we  may  expect  to  find  the  products  differing  Proportions  of 
in  their  proportions  at  different  periods :  then  the  water,  g^adually  diffet 
oil,  and  acid,  will  predominate  at  first,  and  will  subse¬ 
quently  decrease  in  their  proportions,  and  be  more  car¬ 
bonized. 

We  shall  then  find  a  black,  oily,  acrid  substance  appear,  Empyreumatic 
more  or  less  heavy,  which  is  the  empyreumatic  oil,  and  in- 0lt- 
dicates  a  carbonization  approaching  its  end  in  a  favourable 
manner. 


The 
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The  last  result  is  a  fixed  black  substance,  tolerably  homo¬ 
geneous,  and  weighing  more  than  an  equal  bulk  ot  charred 
wood.  Frequently,  in  consequence  of  the  sand,  the  oxide 
of  iron,  and  the  compactness  acquired  by  the  previous 
compression,  this  substance  is  the  true  charcoal  ol  turf; 
which  sometimes,  before  it  is  obtained,  furnishes  a  certain 
quantity  of  sulphurous  acid,  arising  from  the  combustion 
of  the  sulphur  and  sulphate  of  iron  contained  in  such  turf 
as  I  have  dug.  This  justifies  to  a  certain  degree  the  com¬ 
plaints  of  persons,  who  refuse  to  make  use  of  this  com¬ 
bustible;  but  this  slight  defect  may  be  removed  by  very 
easy  means,  which  I  employ  in  burning  turf  in  rooms, 
and  of  which  I  shall  give  the  particulars  hereafter. 

I  shall  now  give  a  description  of  my  apparatus,  which  I 
shall  divide  into  two  parts  ;  the  first  describing  the  furnace, 
the  second  the  interior  part,  which  I  call  thcnnolampic. 

The  furnace  is  square,  terminating  above  in  an  arcli ; 
and  in  the  front  appear  three  apertures,  one  over  another. 

Its  inferior  part,  in  which  is  the  ash-hole,  is  shaped  in¬ 
teriorly  like  a  wedge,  the  base  of  which  is  the  aperture, 
one  of  the  square  sides  lying  uppermost  and  horizontally, 
the  other,  an  inclined  plane,  forming  the  bottom.  This 
form  prevents  any  ashes  from  lodging  in  it  to  obstruct  the 
fire,  and  renders  the  current  of  air  more  rapid.  It  is 
obvious  that  the  upper  part  of  this  ash-hole  is  formed  by 
the  grate,  which  consists  of  movable  bars  of  iron  arranged 
parallel  to  each  other  by  means  of  a  cross  piece.  This 
arrangement  facilitates  the  arrival  of  the  air,  and  accele¬ 
rates  the  combustion.  Above  the  ash-hole  is  the  second 
opening,  which  is  that  of  the  fire-place,  and  is  carefully 
closed  with  a  large  stone  shod  with  iron,  and  furnished 
with  two  rings,  to  admit  a  hook,  by  which  the  door  is  re¬ 
moved  whenever  fuel  is  to  be  thrown  in.  See  Fig.  2. 
Plate  III. 

The  third  aperture  is  perceptible  only  by  the  projecting 
part  of  the  bottom  of  the  chimney,  whicli  suggests  that 
the  smoke  is  obliged  to  surround  the  interior  apparatus : 
and  this  is  in  fact  the  case,  since  it  returns  to  find  an  exit 
exactly  on  a  level  with  the  bottom  of  the  therinolamp, 
which  is  supported  by  the  interior  and  anterior  part  of 
the  furnace,. 

By 
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By  the  chimney  it  may  be  observed,  that  the  superior 
aperture  is  less  than  the  inferior,  which  is  indispensable  in 
this  construction ;  and  this  leads  me  to  say,  that  there  al¬ 
ways  exists  a  direct  ratio  between  the  apertures  of  the  fire¬ 
place,  the  ash-hole,  the  place  where  the  smoke  enters  into 
the  chimney,  and  that  at  which  it  finds  its  exit,  which 
should  always  be  proportional  to  the  height.  Thus  ash- 
holes  of  a  moderate  depth  and  aperture,  fire-places  narrow 
and  well  closed,  turns  ( chicanes )  artfully  managed,  and  a 
convenient  issue  for  the  smoke,  all  united  constitute  a 
furnace,  the  good  qualities  of  which  are  demonstrated  by 
experience.  See  Fig.  1. 

The  second  part  of  my  apparatus,  which  I  call  thermo-  Thertnolamp. 
lampic,  is  so  arranged,  that  its  lower  part  is  horizontal, 
and  forms  a  long  square.  The  upper  part  of  its  whole 
length  is  an  elliptical  arch,  terminated  at  each  extremity  by 
a  vertical  plane,  in  the  middle  of  which  is  a  funnel  or  tube 
bent  at  a  right  angle,  serving  to  convey  the  products  that 
arise  by  distillation  into  the  middle  of  a  condenser,  con-  Condenser, 
sisting  either  of  a  stone  hollowed  out,  and  covered  by  a 
plank  wrell  luted  to  it,  of  a  small  wooden  cask  standing  up¬ 
right,  or  of  a  cast  iron  tube  surrounded  by  a  stream  of 
water.  From  these  issue  tubes  to  convey  the  inflammable  Gas  pipe?, 
gasses  into  the  fire-place,  that  they  may  serve,  as  I  men¬ 
tioned  above,  instead  of  part  of  the  fuel  employed.  The 
funnels  above  described  are  furnished  each  with  a  key,  to 
intercept  the  communication  between  the  outer  air  and  the 
charcoal,  while  still  hot:  for  experience  has  proved,  that 
charcoal  thus  prepared  is  capable  of  spontaneous  accension. 

This  phenomenon,  it  is  said,  may  take  place  in  large  heaps  Charcoal 
of  charcoal  long  prepared ;  and,  though  I  confess  I  never  kindled  spon- 
saw  such  an  accident,  it  is  certainly  prudent  to  guard 
against  it  by  currents  of  cold  air  traversing  the  heap  in 
various  directions.  See  Fig.  3. 

The  material  of  which  the  thermolampic  apparatus  is  Material, 
composed  should  be  sheet  iron,  or  thin  cast  iron ;  though 
one  or  more  common  cylinders  may  be  substituted  instead, 
placed  in  a  suitable  manner,  and  furnished  at  their  extre¬ 
mities  with  tubes  for  conveying  off  the  gaseous  products, 

Sec. ;  taking  cafe  that  one  end  may  be  opened  by  means  of 
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a  hook,  anti  closed  with  a  proper  lute.  To  all  these  must 
be  added,  that  the  part  of  the  furnace,  through  which  the 
substance  to  be  charred  is  introduced,  should  be  made  only 
of  dry  bricks,  and  covered  >\ith  wet  clay. 

Whatever  be  the  form  or  material  of  the  thcrmolamp,  it 
ought  always  to  be  placed  horizontally  in  the  furnace,  and 
have  its  extremities  resting  on  the  side  walls.  In  this  situ¬ 
ation  the  bottom  and  circumference  will  receive  the  action 
of  the  fire,  which  must  be  fed  with  the  bad  turf,  as  I  have 
mentioned,  assisted  by  the  gas  from  the  lateral  tubes. 

To  all  this  must  be  added  a  bar  of  iron,  in  the  direction 
of  the  width  of  the  apparatus,  to  prevent  it  from  giving 
way  when  loaded,  and  long  exposed  to  heat. 

I  have  turned  the  heat  arising  from  the  smoke  to  great 
advantage,  by  constructing  a  kind  of  stove,  to  prepare  the 
turf  for  the  charring  apparatus.  The  most  suitable  means 
for  this  drying  process,  particularly  in  winter,  may  readily 
be  conceived. 

Into  an  apparatus  disposed  as  I  have  described,  I  put 
upward  of  sixty  pounds  of  drv  wood,  that  I  might  form 
an  accurate  idea  of  its  advantages;  and  the  following  were 
the  results. 

After  having  commenced  the  extrication  of  the  gasses 
with  turf  of  good  quality,  acquired  by  pressure,  they 
burned  with  vehemence,  and  at  the  expiration  of  an  hour 
furnished  such  a  quantify  of  radiant  heat,  that  the  tubes 
alone,  without  any  addition  of  fuel,  were  capable  of  con¬ 
tinuing  the  operation,  affording  in  the  conclusion  a  perfectly 
homogeneous  charcoal ;  and  I  confess,  that  I  never  saw 
what  appeared  to  me  a  more  beautiful  sight.  How  indeed 
can  we  behold  without  admiration  a  combustible  burning 
itself,  and  thus  saving  half  the  fuel,  that  would  have  been 
required  to  convert  it  into  charcoal? 

I  must  not  here  omit  to  speak  of  the  use  of  pressed  turf 
for  domestic  purposes.  For  instance,  I  have  found  by  ex¬ 
perience,  that  turf  of  a  good  quality,  after  having  been 
pressed  and  well  dried,  produced  heat  in  the  following  pro¬ 
portions. 

Five  or  six  parts  of  turf  are  equal  to  four  of  wood,  sup¬ 
posing  the  lircplace  to  be  extremely  accessible  to  air.  There 
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is  a  great  advantage  in  burning  turf  therefore,  supposing  it 
even  not  to  be  pressed,  and  that  in  this  case  it  would  re¬ 
quire  two,  three,  or  even  four  parts  to  one  of  wood;  for, 
if  we  consider  the  value  of  both,  we  shall  find,  that  for 
the  same  price  three  times  as  much  turf  as  wood  may  be 
burned. 

i  #  >  f 

But  the  public  are  unwilling  to  adopt  this  economical  Objections  to 
practice,  alleging,  that  turf  emits  a  disagreeable  smell*,  lt‘ 
and  gives  but  little  heat. 

All  these  errors  would  be  dissipated,  if  fire  places  were  Not  valid  in 
constructed  nearly  like  those  used  in  England  for  burning  p]”^,sl1  fire* 
coal  or  coak ;  and  I  may  add,  that  I  have  had  the  pleasure 
of  seeing  persons,  who  were  greatly  averse  to  innovation, 
rejoice  at  having  made  trial  of  a  fire  place  of  my  construc¬ 
tion,  for  the  use  of  a  species  of  a  fuel  on  which  they  would 
scarcely  deign  to  cast  an  eye.  See  PI.  IV.  figs.  4,  5,  6. 

Turf  does  not  always  afford  an  equal  quantity  of  char- Proportions  of 
coal,  and  of  course  the  quantity  of  ashes  must  vary  in  the^^sh^*  pj1^ 
same  proportions.  I  have  seen  turf  that  afforded  0*38  or  duced  from  - 
0*40  of  charcoal,  which  left  on  incineration  0*17  or  0*18  of turl  5 
ashes.  I  do  not  mention  certain  kinds,  that  have  produced 
0*50  of  ashes,  since  from  these  must  be  subtracted  0*35  of 
ferruginous  sand,  which  they  contained. 

The  turf  that  I  employed  in  my  manufactory  produced, 
after  a  well  managed  process,  from  0*38  to  0*42  of  char¬ 
coal,  and  yielded  from  013  to  0*16  of  ashes;  but  I  am  in¬ 
clined  to  think,  that,  when  the  saving  occasioned  by  the 
use  of  the  gases  is  considered,  the  quantity  of  charcoal  may¬ 
be  raised  by  secondary  improvements  to  0*50.  The  quan¬ 
tity  of  ashes  produced  by  turf  charcoal  will  be  thought 
very  considerable,  w  hen  compared  writh  the  quantity  arising  ’ 
from  sound  wood.  Thus  on  examining  oak  freed  from  its  and  from  oaR. 
alburnum,  and  of  fifty  years  growth',  wTe  find  that  fifty  parts 
yield  from  twenty  to  twenty-one  of  charcoal,  and  from  two 
to  two  and  a  half  of  ashes. 

Finally  I  will  add,  that  pressed  turf,  or  turf  of  a  very  Turf  may  be 
good  quality,  maybe  used  iu  burning  bricks  or  tiles;  and 
in  baking  common  earthen-w  are,  &c.  for  three  fourths  of  earthed  ware. 


*  This  smell  is  produced  only  by  unprepared  turf. 

Yql,  XVII— July,  1807.  h 
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the  process,  finishing  it  with  one  fourth  of  well  burning 
w  ood  ;  and  tins  earthen  ware  w  ill  bo  equal  to  what  is  com¬ 
monly  made  for  domestic  purposes,  as  1  have  found  by  ex¬ 
perience. 

7'o  obtain  such  results,  1  have  myself  constructed  a  fur¬ 
nace  on  the  principles  laid  down  above.  •  Neither  was  the 
preparation  of  the  earth  for  each  kind  of  pottery  forgot¬ 
ten  :  this  was  the  basis  of  my  labour.* 

Oily  products.  I  have  already  observed,  that  the  oily  products  received 
in  the  condenser  might  be  turned  to  advantage.  These  pro¬ 
ducts  are  frequently  divided  into  two  strata:  the  first  water, 
impregnated  with  a  small  quantity  of  a  light  oil,  and  con¬ 
taining  acetous  or  acetic  acid:  the  second  a  black,  heavy, 
acrid,  very  penetrating  oil,  thick  like  tar,  and  difficult  of 
solution.  This  may  be  used  for  various  purposes. 

Acid  useful  for  The  rectification  of  these  oils  furnishes  a  certain  quantity 

making  iron-  nf  acj()  by  means  of  which  1  have  prepared  the  solution  of 
liquor,  for  dvers  ,  , 

or  calico  print-  iron,  called  in  manufactories  iron  liquor;  but  it  is  proper 
to  adtl  a  little  concentrated  acetous  acid,  in  order  to  pre¬ 
vent  the  precipitation  of  the  iron  in  the  state  of  oxide. — 
W  ith  a  solution  of  this  sort  i  have  prepared  by  a  particular 
method  patterns  of  black,  on  cotton,  silk,  and  woollen, 
which  were  not  inferior  to  those  dyed  in  the  usual  way.  1 
could  likewise  produce  very  good  nankins;  and  the  buffs  on 
printed  calicoes  might.be  prepared  with  iron  dissolved  in  this 
acid,  thickening  the  composition  with  starch  or  gum,  ac¬ 
cording  to  the- value  of  the  article  and  the  tint  required. 

What  I  have,  said  respecting  iron  dissolved  in  the  acetous 
acid  may  be  extended  to  the  employment  of  the  empyreu- 
matic  oil  in  dyeing  wool,  &e.  and  a  number  of  other  pro¬ 
cesses,  too  many  to  enumerate. 

Lastly,  I  am  persuaded,  that  it  is  possible  to  oxide  cop¬ 
per  by  means  of  this  acid,  which  however  is  afforded  in 
smaller  quantity  perhaps  by  turf  than  by  wood. 

*  I  would  beg  leave  to  mention  an  improvement  I  proposed  in 
tiles,  and  which  I  carried  into  execution.  This  consists  in  making 
a  tongue  to  them  of  a  triangular  shape,  the  base  being  very  large 
and  at  bottom  ;  and  with* respect  to  the  moulding,  it  may  be  suffi¬ 
cient  to  say,  that  two  men  could  do  the  work  of  four  in  a  given 
time. 


and  manufac¬ 
turing  verdi¬ 
gris-. 


Improvement 
in  tiles. 


. 1 r,ch, ■  'son's  Philos:  J> ntrnal  Vo LJVIL PI  111. p  u$ . 
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To  produce  that  preparation  of  copper,  which  is  called  The  pressed 
verdigris,  the  remains  of  certain  cider  apples  might  be  used,  applet  appHca- 
after  the  juice  has  been  pressed  out,  of  which  there  is  a  great ble  t0  this  pur- 
deal  throughout  Normandy,  that  is  turned  to  no  account,  pose* 
except  as  a  bad  kind  of  fuel.  In  this  case  it  should  be 
moistened  with  bad  sour  cider  immediately  after  it  is  taken 
from  the  press,  and  put  into  earthen  pots,  or  little  casks, 
with  plates  of  copper,  stratum  super  stratum  ;  washing  th.e 
oxided  copper  with  our  acid,  after  it  has  thus  stood  a  month, 
and  then  proceeding  according  to  the  method  of  Mr.  Chap- 
tal.  Various  wild  fruits,  as  the  sloe  for  example,  might  be  and  many  wild 
used  in  a  similar  manner,  instead  of  the  refuse  of  the  cider 
press. 

I  am  indebted  to  Mr.  B.  E.  Lefcbure,  my  friend  and 
countryman,  and  a  zealous  cultivator  of  chemistry,  fof 
the  first  idea  of  employing  the  pressed  pulp  of  apples  in  pre¬ 
paring  the  acetate  of  copper. 

The  facts  related  in  this  paper  will  prove  interesting  I 
hope  to  science,  and  of  some  utility  to  the  public;  and  if 
I  meet  with  the  reader’s  indulgence,  my  wishes  will  be  gra* 
tificd.* 


Explanation  of  the  Figures . 

Plate  IT I.  Fi<r.  1.  an  interior  view  of  the  furnace. 

o 

Q,  Q',  upper  part  of  the  furnace. 

M,  M',  the  chimney,  the  shape  of  which  may  be  varied. 

13, ’  W,  B^B'VthM  hoopt }  tQ  strenStIien  the  apparatus. 

L,  L,  little  air  holes,  to  accelerate  the  combustion  at 
pleasure. 

q',  the  fire-place  closed  by  a  stone  writh  two  rings,  to  ad¬ 
mit  the  introduction  of  the  hook  R,  fig.  2. 

N,  four  iron  bars  forming  the  grate. 

D  D',  an  iron  bar,  fastened  into  the  brick  work  at  each 
end,  upon  which  the  bars  N  slide. 


Explanation  of 
Plate  UL 


*  The  day  on  which  my  memoir  was  received,  I  was  informed 
by  Mr.  Vauquelin,  that  Mr.  Lebon,  engineer  of  bridges  and  high¬ 
ways,  inventor  of  the  thermolamps,  had  applied  processes  nearly 
similar  to  mine  to  the  carbonization  of  wood  in  his  experiments.  I 
conceive  therefore  it  is  but  justice  to  say  with  Mr.  Vauquelin,  that 
nothing  can  be  better  contrived,  than  the  apparatus  of  Mr.  Lebon. 

L2  K,  the 
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Plate  IV. 


K,  the  ash-hole,  nearly  In  the  form  of  a  wedge  placet 
horizontally. 

Fig.  2.  A,  a,  tubes  to  convey  the  gases  from  the  ther 
molamp  into  the  condenser. 

E,  e,  keys  to  cut  otF  the  access  of  the  external  air  to  th< 
charcoal,  while  yet  hot. 

C,  c,  tubes  to  convey  the  gases  that  arc  not  condensibh 
into  the  fire  place. 

F,  f,  condensers  to  be  employed  at  pleasure.  F  is  i 
stone  hollowed  out,  and  properly  covered:  f,  a  tub,  or,  il 
it  be  preferred,  a  small  cask. 

S,  S',  the  pipe  for  the  discharge  of  the  distilled  fluids. 

Fig.  3.  The  carbonizing  or  thermolampic  apparatus. 

A,  a,  tubes  issuing  out  of  the  furnace. 

B,  a  crook  to  keep  in  its  place  the  part  opening  at  the 
side,  where  the  masonry  forms  a  door  closed  with  dry  bricks, 
removed  and  replaced  at  every  operation. 

C,  body  of  the  apparatus. 

The  dotted  lines  express  the  parts  that  are  concealed,  and 
are  continuations  of  the  lines  drawrn  full. 

Flute  IV.  Fig.  4.  Interior  view  of  a  fire  place  for  burn¬ 
ing  turf,  or  turf  charcoal.  By  this  construction  it  appears, 
that  the  disagreeable  effects  ascribed  to  the  burning  of  turf 
are  avoided. 

A,  mantletree  of  the  fire  place. 

B,  a  plate  of  metal,  rising  and  falling  in  two  lateral 
grooves  by  means  of  the  two  copper  buttons,  C,  C'. 

E,  the  back,  formed  of  a  plate  of  cast  iron,  sloping  at 
the  upper  part. 

D,  D',  the  mantle-piece. 

F,  F,  the  sides,  forming  an  angle  of  135°  with  the  bottom. 

G,  a  kind  of  box,  consisting  of  two  grates  ;  the  interior 
one  forming  a  pretty  open  angle  with  the  bottom  of  the  fire 
place ;  the  other,  making  the  fore  part  of  the  box,  and  con¬ 
sisting  of  two  or  three  parallel  bars.  By  this  arrangement 
the  turf,  which  requires  only  a  very  rapid  current  of  air  to 
burn  it,  is  isolated. 

H,  the  length  of  the  bottom  of  the  box,  formed  like  the 
other  part  of  common  cast  iron. 
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I,  the  ash-pit,  the  bottom  of  which  is  a  little  arched  to¬ 
ward  the  farther  part,  so  as  to  give  it  greater  depth. 

K,  K',  K",  the  castors  of  the  ash-pit. 

Fig.  5.  The  profile  or  vertical  section  of  the  fire  place. 

A,  the  mantletree. 

B,  the  anterior  plate  or  regulator. 

E,  D,  the  posterior  plate,  of  cast  iron,  curved  so  as  to 
leave  an  opening  for  the  smoke  four  inches  broad  by  sixteen 
or  at  least  fourteen  long. 

It  must  be  observed,  that  this  plate  does  not  reach  quite 
to  the  top,  and  that  the  line  is  continued  by  loose  bricks,  to 
facilitate  the  passage  of  the  chimney  sweeper ;  in  addition 
the  interval  E  is  filled  with  a  mixture  of  powdered  charcoal 
and  mortar  or  clay. 

G,  shews  the  shape  of  the  grate  into  which  the  turf  or 
charcoal  is  put. 

Fig.  6.  P,  a  pair  of  crancsbill  tongs. 


VI. 

Method  of  curing  Damp  JVdlls ,  by  the  Application  of  a 
Composition  nezdy  invented  by  Mr.  Charles  Wilson, 
of  Worcester  Street ,  near  Union  Hall ,  in  the  Borough .* 

SJR, 

J  BEG  leave  to  lay  before  the  Society  of  Arts,  &c.  a  Cement  to 
cement,  which,  I  trust,  will  be  found  of  great  utility  in 
curing  damp  walls,  in  flooring  damp  kitchens,  and  for  Va-  floors, 
rious  other  purposes,  where  the  prevention  of  wet  is  ne¬ 
cessary. 

This  cement  w’hen  put  in  water  will  suffer  neither  an  in-  and  join  stone 
crease  nor  diminution  in  its  weight:  and  it  has  the  peculiar  or  nlarbIe' 
advantage  of  joining  Portland  stone,  or  marble,  so  as  to 
make  them  as  durable  as  they  were  prior  to  the  fracture. 

I  have  the  honour  to  be, 

Your  very  humble  servant, 

CHARLES  WILSON. 

*  From  the  Transactions  of  the  Society  of  Arts,  who  voted  a 
premium  of  ten  guineas  to  the  inventor. 
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Receipt  for  making  the  Cement. 

The  cement.  Boil  two  quarts  of  tar  with  two  ounces  of  kitchen 
grease,  for  a  quarter  of  an  hour,  in  an  iron  pot.  Add 
some  of  this  tar  to  a  mixture  of  slaked  lime,  and  powdered 
glass,  which  have  passed  through  a  flour  sieve,  and  been 
dried  completely  over  the  fire  in  an  iron  pot,  in  the  pro* 
portion  of  two  parts  of  lime,  and  one  of  glass,  till  the  mix¬ 
ture  becomes  of  the  consistence  of  thin  plaster. 

The  cement  must  be  used  immediately  after  being  mixed, 
and  therefore  it  is  proper  not  to  mix  more  of  it  at  a  time 
than  will  coat  one  square  foot  of  wall,  since  it  quickly  be¬ 
comes  too  hard  for  use,  and  continues  to  increase  its  hard¬ 
ness  for  three  weeks.  Great  care  must  also  be  taken  to 
prevent  any  moisture  from  mixing  with  the  cement. 

For  a  wall  which  is  merely  damp,  it  will  be  sufficient  to 
lay  on  one  coating  of  the  cement,  about  one  eighth  of  an 
inch  thick  ;  but  should  the  wall  be  more  than  damp,  or  wet, 
it  will  be  necessary  to  coat  it  a  second  time. 

Plaster  made  of  lime,  hair,  and  plaster  of  Paris,  may.be 
afterwards  laid  on  the  cement. 

Mrs.  Ann  Kemmish,  King  Street,  Borough  ;  Mr.  Boone, 
Gregory  Place;  and  Mr.  Thomas Cannadine,  Hook’s  Gar¬ 
dens,  Tooley  Street,  have  certified  that  Mr.  Wilson's  ce¬ 
ment  has  been  used  with  effect,  on  damp  walls  belonging  to 
them. 


VII. 

Experiments  on  the  Effects  produced  by  a  High  Tempera - 
ture  on  the  Animal  Economy.  By  F.  F.  Delauociie,  of 
Geneva.* 

Living  beings  A  MONG  the  numerous  characters  that  distinguish  organ. 

have  a  peculiar  j2Cd  bodies,  and  particularly  those  of  animals,  from  man¬ 
power  of  resist- . 

ing  cold,  imate  substances,  one  of  the  most  remarkable  beyond  ques¬ 
tion  is  the  faculty  they  have  of  resisting  cold,  and  preserv¬ 
ing  in  general  a  temperature  superior  to  that  of  the  medium 

in  which  they  are  placed.  Accordingly  this  property  of 

% 

*  Journal  de  Physique,  Yol.  LXIII.  p.  207,  Sept.  1806. 
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living  bodies  has  attracted  the  attention  of  physiologists  in 
all  ages,  who  have  invented  a  thousand  hypotheses,  more 
or  less  probable,  to  account  for  it. 

It  has  not  been  the  same  with  the  faculty  enjoyed  by  ani-  and  also  heat, 
mals,  and  perhaps  by  plants  likewise,  of  resisting  heat, 
and  preserving  a  temperature  inferior  to  that  of  the  circum¬ 
ambient  medium.  Scarcely  any  researches  on  this  head  were 
made  previous  ,to  the  eighteenth  century,  when  the  inven¬ 
tion  of  thermometers  had  enabled  the  philosopher  to  mea¬ 
sure  the  heat  of  bodies  with  accuracy.  The  first  experi¬ 
ments  that  were  attempted  might  have  led  us  to  doubt  the 
existence  of  such  a  faculty.  Fahrenheit  and  Provoost,  at  First  experi- 
the  suggestion  of  Boerhaave,  exposed  three  animals  in  a  Dop,  cat,  and 
sugar  baker’s  oven,  the  temperature  of  which  was  146°  F.  sparrow,  killed 
One  of  these  animals  was  a  dog  weighing  lOlbs.  one  a  cat,  1  a  °  ' 
and  the  third  a  sparrow.  All  these  died,  the  cat  at  the  ex-  m  7  or  28  ins¬ 
piration  of  seven  minutes,  the  other  two  in  twenty-eight.  nutes- 
These  experiments  were  undertaken  to  verify  a  theory  of  Boerhaave’s 
Boerhaave’s  respecting  the  use  of  respiration.  lie  had  sup-  theory  of  respi- 
posed,  that  it  served,  by  the  access  of  fresh  air,  to  cool  the 
lungs:  in  which,  according  to  him,  the  blood  underwent  a 
fermentation,  that  produced  a  very  considerable  degree  of 
heat.  From  the  result  of  this  experiment  he  thought  him¬ 
self  authorized  to  conclude,  that  his  theory  was  well  found¬ 
ed,  and  that  no  animal  could  live  exposed  to  a  heat  higher 
than  its  own  temperature. 

The  opinion  of  Boerhaave  scorns  to  have  been  generally 
adopted  for  a  certain  time  by  physiologists.  It  does  notap-  Temperature  of 
pear,  that  any  precise  notions  of  the  temperature  of  hot  hot  climates, 
climates  were  entertained  at  that  time  :  but  afterward  more 
accurate  ideas  of  it  were  formed,  which  did  not  agree  with 
the  law  established  by  Boerhaave.  In  1748,  Dr.  John  Li¬ 
nings  of  Charlestown,  giving  an  account  of  the  meterolo- 
gical  observations  he  had  made  in  that  place,  noted  the  higli 
temperature  observed  there  in  summer.  Fahrenheit’s  tlier- At  Charlestown 

mometer  in  the  shade  frequently  rose  to  85°  or  90°:  and  artd 

1  .  98°. 

once  he  saw  it  as  high  as  98°.  Though  lie  did  not  examine  [n  the  sun 

the  temperature  of  places  exposed  to  the  sun,  he  estimated 

with  much  probability,  from  other  observations  made  in 

►  lower  temperatures,  that  it  must  have  been  124°.  Adan- 


if* 
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Jn  Senegal, 
315?  or  Wb°, 


sob,  in  his  account  of  his  voyage  to  Senegal,  makes  some 
observations  on  the  heat  hehad  experienced  in  that  country. 
Among  other  facts  he  relates,  that,  in  an  excursion  he  made 
in  a  small  vessel  on  the  Niger,  the  temperature  of  the  cabin 
in  which  he  remained  was  from  115°  to  125°,  and  did  not 
fall  below  99°  during  the  night.  In  1758,  Mr.  Henry  Ellis, 
governor  of  Georgia,  communicated  to  the  Royal  Society 
a  fact  respecing  the  excessive  heat  he  experienced  that  year 


and  at  night 
99°. 

In  Georgia 

102®, 

and  105®,  yet  .  . 

that  of  the  body  at  Savannah,  lhe  thermometer  in  an  open  room  facing 

only  97°.  the  north  rose  to  102°.  He  likewise  says,  that  going  abroad 

v  /  • 

with  an  umbrella,  to  screen  him  from  the  sun,  a  thermome¬ 
ter,  which  he  held  in  his  hand,  rose  to  105°  :  and  that  the 
same  thermometer,  when  applied  to  his  body,  to  his  groat 
surprise  fell  to  97°. 

Russian  vapour  Observations  respecting  the  temperature  of  vapour  baths 

contributed  likewise  to  shew,  that  man  can  support  the  ac- 
•108*  to  116®.  7  ;  1 

tion  of  a  temperature  superior  to  that  of  his  own  body. 
Such  are  those  of  Gmelin*,  who  observed,  that  the  heat  of 
the  Russian  vapour  baths  rose  to  108°,  and  even  116°  F. 
Some  experiments  on  animals  by  Arnold  Duntze  +  afforded 
Dogs  supported  similar  results  with  respect  to  them.  Dogs  confined  in  a 
s*ove  were  capable  of  supporting  a  temperature  of  106°, 
or  even  108°,  for  a  considerable  time.  It  is  true,  how¬ 
ever,  they  died,  when  the  heat  was  raised  to  113°  or  up¬ 
ward 


Haller,  in  the  second  volume  of  his  Elements  of  Physio- 

: 

logy,  has  collected  these  and  other  similar  facts,  from  which 


Animals  thru 
support  high 
temperatures, 

and  their  bodies  he  concludes,  that  both  men  and  animals,  under  certain  cir- 

are  colder  than  cumstanccs,  caa  support  a  temperature  superior  to  that  of 
the  air  around 

them.  their  own  body;  adding,  that  in  one  or  two  cases  the  per¬ 

sons,  who  had  observed  this  fact  in  themselves,  had  like¬ 
wise  remarked,  that  their  own  temperature  kept  itself  be¬ 
low  that  of  the  surrounding  medium. 

A  girl  could  In  1760  Til  let  and  Duhamel  had  an  opportunity  of  seeing 

irfai.^oveiTat^8  ^ochcf°ucaut  in  Angoumois  a  baker’s  maid-servant  go 
261®.  into  an  oven,  the  temperature  of  which  was  at  least  2G4y, 

and  stay  there  about  twelve  minutes,  without  much  incon- 

.  .  I  ,  t 

*  Flora  Sibirica,  1. 1.  pref.  p.  81. 

t  A  mold  us  Duntze,  Experimenta  Calorem  Animalium  spectan- 
tia,  Leyden,  1754.  Quoted  by  Ilaller. 
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venience.  After  they  were  gone,  a  person  who  had  been  Another  did  the 

present  at  this  experiment  repeated  it  several  times  at  their  j^me  IePeated* 

request  with  another  girl,  employed  in  attending  the  same 

oven,  and  the  results  were  the  same.  It  is  to  be  observed, 

that  a  spirit  thermometer  was  used  on  this  occasion,  which 

gave  the  temperature  of  the  oven  only  by  approximation. 

Tillet  considered  the  result  of  these  experiments  as  militating  Tillet’s  remark, 
against  that  of  Boerhaave’s.  It  appeared  to  him  astonish¬ 
es*  that  animals  should  have  been  destroyed  in  so  short  a 
time  by  a  temperature  of  146°,  while  women  could  support 
a  temperature  of  264°:  and  he  inferred,  that  the  speedi¬ 
ness  of  the  death  of  those  animals  must  be  ascribed  to  some 
cause  foreign  to  the  heat,  such  as  the  vitiation  of  the  air  in 
which  they  were  included.  In  consequence  he  made  some 
experiments,  to  ascertain  how  far  Boerhaave’s  opinion  was 
well  founded  ;  who,  in  consequence  of  his  theory  of  the 
use  of  respiration,  attributed  the  fatal  effects  of  the  heat  to 
its  action  on  the  lungs  alone.  lie  exposed  some  animals  in  Exposed  ani- 
an  oven  heated  to  156°  or  166°.  First  he  put  them  in  na- 
ked,  and  let  them  remain  sometime:  then,  having  taken  they  bore, 
them  out,  and  allowed  them  time  to  recover  themselves,  he  j^fwhen1 
wrapped  them  up  in  linen  cloths,  wrhich  covered  the  whole  clothed, 
of  their  body,  and  put  them  in  again.  In  the  latter  state 
they  supported  the  heat  much  better  than  in  the  former. 

Hence  he  concluded,  that  the  heat  does  not  act  on  the  or¬ 
gans  of  repiration  alone,  but  has  a  general  effect  on  the 
whole  body. 

Franklin,  in  a  letter  which  he  wrote  to  Dr.  Linings,  pub-  Franklin  ob- 
lished  in  the  Journal  dc  Physique  for  1773,  after  giving  an  ^ his  body^s 
account  of  the  researches  he  made  in  respect  to  the  refri- than  that  of  the 
geration  produced  by  the  evaporation  of  iluids,  endeavoured  air» 
to  explain  by  this  property  a  fact,  which  he  had  formerly 
observed  in  himself.  On  a  summer’s  day,  the  temperature 
of  the  air  being  100°,  he  had  remarked  that  his  own  tem¬ 
perature  was  only  96°.  He  was  at  the  time  lightly  clothed, 
and  in  a  profuse  perspiration.  The  reason  of  this  differ- and  ascribed  it 
once  of  temperature  he  imagined  therefore,  to  be  tjje  ova- t0  evaPoratlon* 
poration  going  on  from  the  surface  of  his  body. 

In  1775,  Dr.  Fordyce  joined  with  Sir  Joseph  Banks,  Sir  Experiments 
Charles  Blagden,  Dr.  Solandcr,  and  some  other  natural  phi-  ,)r- fordyce, 

losophcrs, 
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Supported  a 
beat  above2129 
sgme  time. 


Ascribed  it  to 
evaporation. 


which  appeared 
to  keep  liquids 
under  similar 
circumstances 
from  boiling. 


1  hey  supposed 
however  some 
ether  cause. 


Dr.  Dobson 
made  similar 
experiments. 

J.  Hunter  ap¬ 
plied  heat  to 
parts  of  the 
body. 


and  imagined 
its  effects  were 
resisted  better 
than  those  of 
cold. 


losophcrs,  to  make  fresh  researches  into  the  influence,  that 
high  temperatures  have  on  the  animal  economy.  Their  ex¬ 
periments  are  too  well  known,  to  be  repeated  here :  it  is 
sufficient  to  say,  that  they  could  support  for  several  minutes, 
without  being  too  seriously  inconvenienced,  a  heat  superior 
to  that  of  boiling  water ;  and  that  they  confirmed,  in  a  more 
accurate  manner  than  had  before  been  done,  the  faculty 
man  enjoys  of  keeping  himself  at  a  nearly  constant  tem¬ 
perature,  though  placed  in  an  atmosphere  of  which  the 
heat  is  far  superior  to  his  own.  These  gentlemen,  struck 
with  the  copious  perspiration,  t hat  was  formed  when  they 
were  exposed  to  the  heat;  observing  too,  that  the  moment 
when  this  perspiration  shewed  itself  was  distinguished  by  a 
diminution  of  the  painful  sensation  they  experienced  from 
the  heat;  were  led  to  suppose,  that  the  evaporation  from 
the  surface  of  the  body  contributed  greatly  to  this  unifor¬ 
mity  of  temperature.  Some  experiments  they  made  on  the 
heating  of  liquids  exposed  in  open  vessels,  and  introduced 
into  the  heated  room,  confirmed  them  in  this  opinion.  Irr 
fact  these  liquid*  kepi  themselves  uniformly  at  a  temperature 
below  that  of  the  surrounding  medium,  and  could  not  be 
brought  to  boil,  till  they  were  covered  by  a  stratum  of 
melted  wax,  which  prevented  the  evaporation.  Neverthe¬ 
less  these  gentlemen  did  not  think,  that  evaporation  of  the 
perspirable  matter  was  the  sole  cause  of  the  uniformity  of 
temperature,  which  they  had  observed  in  themselves,  though 
exposed  to  a  heat  so  much  higher. 

At  the  same  time  Dr.  Dobson,  of  Liverpool,  made  some 
experiments  in  the  hospital  there,  which  were  nearly  similar 
and  attended  with  similar  results. 

About  the  same  period  too,  or  a  little  after,  Mr.  John- 
Hunter  published  some  inquiries  he  had  made  respecting  the 
heat  of  animals.  Most  of  these  related  to  their  faculty  of 
enduring  cold ;  some  however  respected  their  capacity  for 
resisting  heat.  The  latter  w  ere  not  made  on  the  whole  body 
of  men  or  animals  subjected  to  the  experiment,  but  on 
particular  parts  merely ;  and  Mr.  Hunter  thought  lie  per¬ 
ceived,  that  this  faculty,  though  It  could  uot  be  considered 
as  absolute,  was  more  decidedly  marked  than  that  of  re¬ 
sisting  cold. 
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When  Sir  C.  Blagden’s  first  paper  appeared,  Mr.  Chan-  Changeuxas- 
genx  mane  some  remarks  on  it.*  lie  particularly  endea-  to  evapoiat  on, 
voured  to  prove,  that  it  was  not  by  virtue  of  a  particular 
property,  that  the  human  body  resisted  the  clfects  of  heat, 
but  from  causes  purely  physical.  These  causes,  according  partly  to  fhe 

to  him,  were  on  the  one  hand  the  evaporation  of  the  per-  c?°jin£  °f  tbe 

;  1  air  in  its  pas- 

spirable  matter  ;  on  the  other  the  refrigeration  of  the  air  in-  sage  to  th* 

troduced  into  the  lungs,  the  effects  of  its  rapid  passage  luilSs- 

through  the  trachea.  He  does  not  appear  however,  to  have 

made  any  experiment  on  the  subject. 

Jn  1779,  Dr.  Crawford,  in  the  first  edition  of  his  worker.  Crawford, 
on  animal  heat,  promulgated  the  opinion,  that  the  faculty  porado'\°SoHy 
possessed  by  animals  of  producing  cold  depended  solely  on  from  the  skin, 
the  evaporation  of  the  perspirable  matter  pulmonary  and2 
cutaneous.  Subsequently,  in  a  paper  in  the  Philosophical  afterward  in 
Transactions,  and  in  the  second  edition  of  his  work,  he 
advanced  a  contrary  opinion,  founded  on  some  experiments  stybed  from  the- 
of  which  I  shall  give  an  account  in  another  place. 

Having  observed,  that  animals  exposed  to  heat  vitiated 
fhe  air  less  by  respiration  than  such  as  \verc  exposed  to  cold, 
he  thought  he  could  explain  by  this  fact  the  faculty  of  pro¬ 
ducing  cold  which  they  possess.  I  shall  not  attempt  here 
to  give  an  account  of  the  theory  he  invented  on  this  point, 
a  theory  which  I  confess  I  do  not  very  well  understand. 

Such  arc  the  principal  researches  and  observations,  that, 
to  the  best  of  my  knowledge,  have  been  published  respect¬ 
ing  the  influence  of  heat  on  animals.  The  subject  how¬ 
ever  was  far  from  exhausted,  as  several  questions  remained 
undecided,  and  others  even  wholly  neglected.  A  few  in¬ 
quiries,  however  incomplete,  that  I  have  made  myself  re¬ 
specting  it,  will  form  the  conclusion  of  this  essay.  They 
arc  far  from  tilling  up  the  chasms  that  were  left;  but  1  shall 
deem  myself  happy,  if  they  throw  some  light  on  a  few 
points,  and  meet  the  indulgence  of  the  enlightened  judges, 
to  whom  I  submit  them. 

It  is  incumbent  on  me  to  add,  that  the  experiments,  which 
constitute  the  base  of  these  researches,  are  not  exclusively 
my  own ;  they  were  made  in  concert  with  my  friend,  Dr. 


%  / 


*  Journal  cle  Physique,  t.  VII.  p.  57. 


Berger, 
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The  tempera¬ 
ture  subject  to 
variation. 


Berger,  of  Geneva,  who  shared  the  labour,  and  assisted 
me  with  his  advice. 

Sect.  I.  Of  the  Degree  of  Heat  that  Animals  can  endure. 

The  limits  of  It  is  scarcely  possible  to  investigate  the  effects  produced 

this  faculty  not  0I1  animals  by  heat,  and  the  faculty  they  have  of  resisting 
determinable  ...  .  .  ,  .  . 

with  precision.  without  being  prompted  to  ask,  what  are  the  linuts  of 

this  faculty  ?  in  other  words,  what  is  the  greatest  degree  of 
heat  they  can  support,  without  being  deprived  of  life? — 
This  question  however  is  insusceptible  of  a  precise  answer. 
The  time  must  The  effects  of  heat  being  in  the  ratio  of  the  duration  as  well 
as  welTasThe  as  intensity  ibr  action,  it  is  not  till  a  very  long  time  has 
intensity.  expired,  that  we  can  consider  an  animal  as  having  under¬ 
gone  all  the.  influence  of  the  heat  to  w  hich  it  has  been  ex¬ 
posed,  and  conclude  it  to  be  capable  of  resisting  it.  We. 
cannot  likewise  prevent  this  temperature,  on  the  one  hand, 
from  experiencing  considerable  variations,  which  hinder  its 
and  the  animal  being  ascertained  with  precision;  and  the  animal,  on  the 
.fleeted  ky  va-  other,  from  being  subjected  to  the  influence  of  foreign  cir¬ 
cumstances,  by  which  the  effects  of  the  heat  will  be  modi¬ 
fied. 

The  author  here  relates  various  experiments  made  on  se¬ 
veral  animals,  from  which  he  draw's  the  following  conclu¬ 
sions. 

From  these  experiments  it  follows,  as  might  have  been 
presumed,  that  ail  animals  are  not  equally  affected  by  heat, 
and  that  the  faculty  of  resisting  it  is  not  the  same  in  every 
species.  We  cannot  therefore  derive  from  them  any  gene¬ 
ral  and  precise  conclusion  w  ith  respect  to  the  measure  of 
Small  animals  this  faculty.  These  experiments  however  are  sufficient  to 
©fl  34®  sheW’  t]iat  niost  anima1s?  at  least  those  of  a  small  size,  sink 

under  a  temperature  of  144°,  or  even  134°,  after  a  certain 
space  of  time,  w  hich  is  generally  pretty  short.  They  shew 
too,  that  the  progress  of  the  symptoms  is  more  rapid,  and 
the  arrival  of  death  more  speedy,  in  proportion  as  the  heat 
is  greater. 

The  larger  the  I  he  size  of  animals  appears  to  have  a  marked  influence 
animal  the  bet-  ou  the  speediness  of  the  effects  of  heat.  The  ass  supported 

heat.  them  much  longer  than  the  cat,  the  dog,  the  rabbit,  and 

the  guinea-pig;  and  these  longer  than  the  mouse.  The 

magpie 


nous  circum 
stances. 


Conclusions 
from  the  au¬ 
thor's  experi¬ 
ments. 
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magpie  and  the  banting  were  killed  sooner  than  the  cock  or 
the  pigeon.  The  difference  was  scarcely  less  striking  be¬ 
tween  a  large  and  a  small  frog,  a  beetle (scarabazus  nasicor- 
wis),  and  a  wood-louse.  It  was  not  the  same  however  in  Exceptions, 
all  cases.  The  guinea-pig,  though  less,  appeared  to  sup¬ 
port  heat  a  little  better  than  a  rabbit  exposed  to  the  same 
temperature ;  and  the  sparrow  lived  longer  than  the  cock 
and  the  pigeon. 

The  results  were  not  less  modified  by  difference  of  or- Cold  blooded 
ganization.  Frogs  and  cold  blooded  animals  supported  heaTbest^11 
heat  much  better  in  proportion  to  their  size  than  hot  blooded 
animals.  The  larvae  of  beetles,  leeches,  and  fresh-water  0ther  excep- 
snails  (bullce  fontinales),  though  still  smaller,  supported 
equally  well.  It  was  not  the  same  with  beetles  in  their  per¬ 
fect  state,  mole-crickets,  and  w  ood-lice,  which  were  killed 
much  more  quickly. 

(To  be  continued.) 


VIII. 

On  the  I  nor  case  of  Temperature  produced  by  the  Galvanic 
Action.  By  Mr.  JoHn  Tatum,  Jun. 


To  Mr.  NICHOLSON. 


Dear  Sir, 


the  paper  I  sent  you  about  two  or  three  months  ago,  Additional  ex¬ 
on  the  rise  of  the  temperature  of  water  during  its  decompo-  galvanism  °n 
sition  by  galvanism,  I  proposed  sending  you  the  results  of 
other  galvanic  experiments  I  had  made  near  a  twelvemonth 
since:  but  having  mislaid  the  minutes  I  took  during  the  ex¬ 
periments,  and  various  avocations  preventing  my  repeating 
these  until  the  present  time,  is  the  cause  of  my  not  fulfilling 
my  intention  so  soon  as  I  wished. 

I,n  the  following  experiment  1  had  two  objects  in  view, 
the  one  was,  to  ascertain  the  temperature  to  which  the  water 
rose  during  its  decomposition :  the  second,  to  confirm  the 
faint  recollection  I  had  of  muriatic  acid  being  formed  in  the 
experiment  alluded  to  :  for  which  purpose  I  made  use  of  tw® 
troughs,  each  26  plates,  each  plate  50  inches  surface  ;  and 
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two  troughs,  each  25  ]>latcs,  each  plate  36  inches  surface^ 
with  diluted  nitrous  acid  I  had  made  use  of  four  days  be¬ 
fore,  now  adding  a  little  more  acid. 

Description  of  As  the  aPPara^lls  1  made  use  of  to  contain  the  water  is 
the  apparatus,  one  of  my  forming  and  making,  it  will  perhaps  be  necessary 
to  describe  it,  before  I  relate  the  result  of  the  experiment. 

Let  A  BC  D,  PI.  i  V.  F/g.  7.  represent  a  glass  tube  ca¬ 
pable  of  containing  1  voz.  of  distilled  water ;  EF  a  brass 
cap,  through  w  hich  passes  a  screw  G,  to  w  hich  can  be  at¬ 
tached  a  platina  or  other  wire;  and  by  taking  the  screw' out 
another  sort  of  w  ire  may  be  fixed,  as  is  represented  by  O  : 
11  a  box  with  leather  through  which  the  thermometer  I 
passes,  and  then  screws  on  tight,  graduated  on  the  tube; 
K  La  basin,  in  which  the  tube  rests  when  filled  with  dis¬ 
tilled  water;  M  a  neck,  which  may  be  fitted  in  any  conve¬ 
nient  place  to  support  the  apparatus,  screwing  through  the 
basin,  and  terminating  in  a  pair  of  forceps,  into  which  may 
be  inserted  any  sort  of  wire. 

On  forming  a  connection  at  G  with  one  end  of  the  bat¬ 
tery,  and  at  M  with  the  other  end,  the  galvanic  fluid  will 
pass  through,  and  decompose  the  water  in  the  tube;  and 
the  thermometer  will  indicate  the  temperature. 

Having  explained  the  apparatus,  I  proceed  to  the  expe¬ 
riment. 

The  zink  end  of  my  battery  communicated  with  G, 
which  was  provided  w  ith  a  platina  w  ire  O.  The  inferior 
platina  wire  P  was  connected  with  the  copper  end  of  the 
battery. 

Elevation  of  A  stream  of  gas  was  projected  downwards  half  an  inch 
temperature  from  the  lower  end  of  the  wire  O.  The  wire  P  became 
2t>  degree*.  oxided  very  fast ;  and  the  thermometer,  which  was  at  the 


commencement  of  the  experiment  54°,  rose  to  80°.  When 
I  had  decomposed  l|oz.  of  water,  I  disengaged  the  appa¬ 
ratus,  and  tested  the  water  (which  was  forced  from  the  tube 
into  the  basin}  with  the  nitrate  of  silver,  which  gave  a  whit© 
appearance. 

Muriatic  acid.  1  rom  this  appearance  I  conclude  muriatic  acid  was  formed  ; 

but  what  furnishes- its  constituent  parts?  surely  neither  the 
glass  tube,  the  platina  wires,  nor  the  basin.  As  we  cannot 


suppose  that  either  of  these  furnished  it,  we  must  look  for 

its 
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ts  component  parts  in  the  distilled  water,  which  is  well 
blown  to  be  composed  of  oxigen  and  hidrogen;  and  oxi- 
sp*n  being  considered  as  the  acidifying  principle,  I  conceive, 
that  the  muriate  formed  is  an  oxide  of  hidrogen,  but  in 
such  proportions  as  constitute  an  acid. 

Jn  hazarding  this  opinion  I  know  1  differ  from,  I  believe 
I  may  say,  all  of  the  most  reputable  modern  chemists,  such 
as  Thomson,  Fourcroy,  Accum,  &c.  who,  when  speaking 
of  acids,  say  c  the  base  of  muriatic  acid  unknown’ ;  and 
also,  that  1  oxigen  forms  no  other  combination  with  hidro- 
gen,  than  that  which  constitutes  water’.  I  hold  these  au¬ 
thors  in  the  highest  respect,  and  derive  the  greatest  infor¬ 
mation  from  their  works,  which  I  conceive  do  them  great 
credit ;  but  facts  are  stubborn  things,  and  1  make  it  a  rule, 
to  bow  my  theory  to  truth. 

I  am,  Dear  Sir, 

Your  most  obedient, 

JOHN  TATUM,  Jim. 

April  14,  1807, 

Dorset  Street ,  Fleet  Street. 

P.S.  At  first  I  expected  the  mercury  in  the  thermome¬ 
ter  to  rise  much  higher,  but,  owing  to  using  the  diluted 
acid  a  second  time,  the  water  was  decomposed  much  slower 
than  in  the  experiment  in  my  former  paper;  this,  added  to. 
the  apparatus  being  considerably  larger,  much  more  metal 
about  the  cap,  and  the  thermometer  having  a  largish  bulb, 
all  of  which  either  absorb  or  conduct  off  the  caloric,  will 
accountfor  my  disappointment. 


SCIENTIFIC  NEWS. 

On  the  Tempest  of  Feb.  18,  which  has  produced  many  dreadful 

Occidents  in  the  Channel „ 

(Continued  from  p.  88.) 


No 


one  can  read  the  detail  of  the  numerous  shipwrecks  Observations 

which  are  mentioned  in  letters  from  Havre,  Dunkirk,  Dieppe,  JaMarck 

7  ’  rr  7  on  his  system 

St.  Valery,  and  Calais,  without  being  deeply  afflicted.  Further  concerning  the 

details  .from  Laon,  Bruges,  Ghent,  and  Paris,  augment  the  nloun^upon  the 

melancholy  weather. 
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Remarks  on  the 
same  by 
La  Laude. 


melancholy  list  of  incidents.  Surely,  it  is  high  time,  that  the1 
causes  which  produce  such  dreadful  events  were  taken  into  se¬ 
rious  consideration,  and  that  an  inquiry  into  them  should  re* 
ceive  the  attention  and  interest  to  which  it  is  entitled. 

Paris%  Feb .  25,  1807.  Lamarck. 

The  following  letter  from  M.  dc  Lalande  to  the  editor  of 
the  Moniteur  has  been  inserted  in  that  paper  of  the  1st  March 
1807  : 

It  does  not  appear  in  any  wise  probable  to  me,  that  thepass- 
ing  of  the  moon  through  its  nodes  produces  any  sensible  change 
in  the  atmosphere,  as  M.  I)c  Lamarck  thinks  r  but  its  passing 
over  the  equator  is  more  observable ;  I  have  noticed  it  many 
times  ;  and  even  this  year,  in  the  months  of  January  and  Fe¬ 
bruary,  there  have  been  alternations  of  cold  and  heat,  which 
appeared  to  follow  the  passings  of  the  moon  over  the  equator. 
For  that  reason,  I  have  marked  them  in  the  annuary  of  the 
Board  of  Longitude,  from  the  beginning. 

But  the  dreadful  hurricane  of  the  18th  February  can  have 
no  relation  to  the  moon.  These  phenomena  proceed  from  the 
winds,  from  thunder,  and  from  volcanoes,  or  swellings  of  the  sea. 
We  may  hereafter  learn,  perhaps,  that  on  the  18th  February, 
there  have  been  violent  thunderstorms  in  some  of  the  southern 
provinces,  and  1  should  wish  to  be  informed  of  it  through  the 
Moniteur ,  a  paper  in  which  scientific  meh  like  to  deposit  their 
observations  and  remarks. 

(Signed) 


DE  LALANDE- 


’»  • 


t 


1 

' 

j-  -'ll  . :  •  •  4  m  ■  ,  . 

. 

. 

\ 


‘ 


- 


, 


> 


■ 


■  ■  : 


» 

■ 

- 

_  . 

-  V 


} 

1 


* 


I 


♦ 


Nicholson.'  /'/'Jos  Journal.  VoL  17 .  PL  FT  pJS3 


# 


JOURNAL 


O  F 


NATURAL  PHILOSOPHY,  CHEMISTRY 


L 


AN  D 


THE  ARTS. 


JULY ,  1807. 


SIR, 


ARTICLE  1. 

To  Mr.  NICHOLSON, 


N  OTWITHSTANDING  the  very  ingenious  inveftiga- 
tions  of  Dr.  Wollaston  and  others,  it  appears  to  me,  that 
the  subject  of  looming,  or  horizontal  refraction,  is  still  ca¬ 
pable  of  being  explained  with  greater  precision,  and  upon 
simpler  principles:  1  shall  therefore  trouble  you  with  a  few 
observations,  which  have  occurred  to  me  respecting  it. 

Let  the  refractive  density  of  a  medium  be  supposed  to 
vary  gradually  and  equally,  in  parallel  strata;  the  variation 
beginning  from  a  certain  plane  surface,  and  being  conti¬ 
nued,  till,  at  a  certain  distance  above  that  surface,  the  re¬ 
fractive  power  wholly  vanishes.  For  example,  the  re¬ 
fractive  density  of  air  being  expressed  by  1.0003,  if  the  tem¬ 
perature  vary  1°  in  1  foot,  the  refractive  power  will  vary 
.000  000  G;  and  dividing  1.0003  by  this,  we  have  1  66G  667 
feet,  for  the  imaginary  height  of  a  medium  continuing  to 
vary  at  the  same  rate  till  its  refractive  power  vanishes. 

Now  upon  the  projectile  hypothesis,  supposing  a  particle 
of  light  to  be  initially  at  rest  in  this  medium,  it  will  be  ac¬ 
tuated  by  a  constant  accelerating  force;  and  by  falling  from 
the  top  to  the  bottom,  it  will  acquire  the  velocity  natural 
to  light  in  the  original  medium  :  and  if  a  ray  of  light  enter 
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the  variable  strata  from  the  medium,  its  motion  will  be  si  mi- 
lar  to  that  of  a  jet  or  a  projectile  rising  in  any  direction  from 
the  bottom  of  a  reservoir  with  the  velocity  due  to  its  height. 
Path  of  the  ray  I  ^,et  A  B  (Pl.Y.  Fig.  1 .)  he  the  imaginary  height ;  if  we  de¬ 
scribe  the  semicircle  A  C  B,  a  ray  of  light  entering  at  }>,  in  the 
direction  BC,  will  describe  the  parabolic  path  B  D  E,  B  E 
being  four  times  F  C;  or  if  the  circle  BG  II  be  twice  as 
great  in  diameter  as  A  B,  i  1)  will  be  equal  to  G  1.  And 
if  several  rays,  passing  from  a  point  K,  (Fig.  2.)  enter  the 
variable  medium  at  the  lower  surface  EM;  making  the  se¬ 
micircle  K  N  equal  to  B  G  H,  the  distances  K  O,  K  P, 
will  be  equal  to  Q  L  -f  2  R  S,  and  2  Q  T  -J-  2  U  X,  re¬ 
spectively. 

Now  the  distance  K  P  must  be  a  minimum,  when  the 
fluxions  of  Q  T  and  U  X  are  equal ;  that  is,  when  K  Y 
=  X  Z,  (Fig.  3.)  T  Y  being  perpendicular  to  KT,  and 
X  Z  parallel  to  K  N.  Alake  K  a,  =  lv  Q,  and  describe  the 
semicircles  K  K  3  being  half  of  K  N  ;  draw  K  y 

perpendicular,  ami  y  /  parallel  to  K  N  ;  then  X,  parallel 
to  Q  T,  will  determine  the  position  of  the  point  X  fo  as  to 
fultil  this  condition.  It  is  obvious  that  when  K  Q  is  very 
small  in  proportion  to  K  N,  /X  will  coincide  with  Q  T, 
and  X  will  be  in  the  intersection  of  the  circle  XN  with  the 
surface. 

Consequently  to  an  eye  placed  at  K,  (Fig.  4.)  the  object 
g  will  be  seen  in  the  direction  K  X,  and  the  object  £  in  the 
directions  K  h  and  K  3- ;  so  that  there  will  be  two  elevated 
images  of  the  line  g  the  one  erect,  and  the  other  in¬ 
verted. 

If  the  variable  medium  be  only  thick  enough  to  admit 
the  passage  of  the  rays  below  K  X,  there  will  be  no  di¬ 
rect  image,  but  an  inverted  one  only.  The  inverted  imao-e 
will  in  general  be  nearly  of  the  natural  dimensions,  although 
a  little  contracted  ;  the  ease  being  nearly  similar  to  a  very 
oblique  internal  reflection.  The  points  K  and  g  mnv  be 
considered  as  conjugate  foci,  with  respect  to  the  refraction 
of  the  variable  medium. 

In  the  supposed  case  of  the  variation  of  a  degree  for  each 
foot  of  air,  K  N  being  3-^  million  feet,  if  K  Q  be  1  inch, 
K  X  will  be  327  feet,  and  K  g  700  yards.  The  angular 
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deviation  of  tlie  place  of  the  point  g  would  be  32  seconds  :  Proportion  of 
the  passage  of  the  light  through  every  ]6  feet  of  the  me-  ^  e  ^evldtl  1  ’ 
dium  producing  a  total  deviation  of  a  second;  and  if  the 
change  of  the  air's  density  were  more  or  less  than  in  the 
space  of  a  foot,  the  deviation  would  be  as  much  more  or  less 
than  a  second  in  each  space  of  iG  feet  through  which  the 
light  passes.  The  curvature  of  the  earth’s  surface  becomes 
a  second  in  102  feet;  consequently  a  change  of  density 
amounting  to  -jTVo  in  a  foot,  or  a  change  of  temperature  of 
a  degree  in  6  or  7  feet,  would  be  sufficient  to  produce  a  re¬ 
fraction  equivalent  to  the  apparent  depression  of  a  distant 
object  arising  from  this  cause,  and.  to  elevate  the  coasts  of  a 
wide  channel,  so  as  to  make  them  visible  to  each  other. 

This  result  may  also  be  more  simply  obtained  from  Simp¬ 
son’s  investigations  respecting  atmospheric  refraction,  the 
refractive  density  being  inversely  proportional  to  the  distance 
from  the  centre  of  the  earth,  when  the  temperature  varies 
lg  in  6  or  7  feet ;  for,  as  Dr.  Young  observes  in  his  exten¬ 
sive  system  of  natural  philosophy  lately  published,  Yol.  II. 

Art.  40 1,  “  If  the  refractive  density  of  a  medium  vary  as  a 
given  power  of  the  distance  from  a  certain  central  point,  the 
angular  deviation  of  a  ray  of  light  will  be,  to  the  angle  de¬ 
scribed  round  the  centre,  as  the  exponent  of  the  power  to 
unity.” 

J  % 

I  am,  Sir, 

Your  very  obedient  servant, 

EMERITUS. 

Postscript.  If  it  be  required  to  determine  the  position  of  Formula  for 
X  for  the  lowest  ray  that  can  cross  the  line  £  ?,  supposing  pi  ace  of 

it  to  be  at  any  other  distance  from  K,  we  must  make  the  the  image, 
rectangle  NUX  =  ^NK«;  as  may  be  understood  by  con¬ 
sidering  that  the  fluxion  of  the  tangent  of  P  K  X  is  in¬ 
versely  as  N  U,  and  the  fluxion  of  K  U  is  as  U  X.  This 
determination  requires  in  general  the  solution  of  a  biquadra¬ 
tic  equation  ;  but  when  K  s  is  very  small  in  proportion  to 
K  N,  U  X  will  be  very  nearly  ^  K  ?,  or  still  more  nearly 
K  i  -f  K  «  cub.  -T  G4  K  N  q.  The  point  «  thus  found  will 
be  the  single  point  of  the  image  as  before  :  the  length  of  the 
path  of  the  ray  within  the  variable  medium  will  in  both  cases  be 
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half  of  flic  distance  K  but  the  total  deviation  of  the  light 
will  not  be  twice  the  angular  displacement  of  the  point  ?, 
unless  I\  and  «  be  equidistant  from  the  surface.  If  however 
the  angular  direction  of  the  surface  be  known,  as  is  almost 
always  the  case  in  nature,  the  angle  P  K  X,  which  is  half 
the  deviation,  may  also  be  found  by  observation  ;  being,  for 
example,  when  the  surface  is  horizontal,  the  actual  angular 
elevation  of  the  image  of  the  point  «.  The  place  of  the 
surface  I.  IYT,  which  limits  the  variable  medium,  may  be 
found  from  the  measures  of  the  actual  elevation  and  the 
displacement  of  the  point  « ;  for  its  distance  from  /,  the 
middle  point  between  5  and  its  image,  is  always  one  fourth 
of  the  elevation.  The  circumstances  will  be  nearly  similar 
when  K  is  either  in  the  line  LM,  or  a  little  above  it,  pro¬ 
vided  that  £?  be  below  it ;  but  if  both  these  points  are  above 
it,  there  will  be  no  double  image. 

If  however,  the  variation  of  the  medium  be  continued,  in 
an  inferior  degree  only,  to  the  place  of  the  eye  and  the  ob¬ 
ject,  effects  of  a  similar  nature  may  still  be  sometimes  pro¬ 
duced  :  but  it  is  not  sufficient  in  this  case  to  suppose  with 
Dr.  Wollaston,  that  the  curve  indicating  the  density  has  a 
contrary  curvature ;  for  it  must  be  such,  that  the  change  of 
density,  and  consequently  the  curvature  of  the  ray,  must 
vary  more  rapidly  than  the  distance  from  the  line  joining  the 
eye  and  the  object ;  for  example,  if  the  curve  be  logarith¬ 
mic,  its  subtangent  must  be  considerably  less  than  the  great¬ 
est  distance  of  the  bent  ray  from  its  chord  ;  otherwise  there 
can  be  no  double  image.  Supposing  the  curvature  of  the 
rays  be  as  the  distance  from  any  given  line,  the  form  will 
be  nearly  that  of  the  harmonic  curve.  But  whenever  the 
object  can  be  seen  in  its  true  place,  beside  the  appearance 
of  one  or  more  displaced  images,  it  is  obvious  that  both  the 
eye  and  the  object  must  be  situated  in  a  uniform  medium, 
as  we  have  hitherto  supposed. 


II. 


1 


«X 

$ 

£ 


S 

I 


£ 


4^ 


N 


V  • 


PRUNING  FIR-TREES. 


1 57 


ir. 

Remarks  on  Priming  Fir  Trees’,  with  an  Engraving,  to  ex- 
plain  the  Advantages  of  the  Method  recommended *,  By 
Mr.  Robert  Salmon,  of  Woburn,  Bedfordshire. 


SIR, 


I  HAVE  the  honour  of  transmitting  to  you  some  obser- 
rations  on  the  management  of  hr  plantations.  Having  had 
the  care  for  some  time  past  of  such  plantations,  and  knowing 
how  much  they  are  increased  in  this  kingdom,  I  considered 
it  as  a  matter  of  importance,  that  a  proper  mode  of  manage¬ 
ment  should  be  generally  known,  in  order  to  bring  timber 
to  the  greatest  attainable  perfection.  For  this  reason  I  have 
turned  my  thoughts  to  the  subject,  and  am  confident  that 
much  may  be  done,  as  is  elsewhere  asserted,  by  good  ma¬ 
nagement.  I  have  collected  several  specimens  to  demon¬ 
strate  the  difference  between  good  and  bad  management,  and 
have  made  some  observations,  which  I  have  not  before  met 
with,  and  may  perhaps  be  useful;  you  will  have  the  good¬ 
ness,  therefore,  to  present  these  observations  and  specimens 
to  the  Society  of  Arts,  and  to  believe  me. 

Your  very  humble  servant. 


Plantations  of 
Firs  much  in¬ 
creased. 


Woburn ,  April  29,  1805.  ROBERT  SALMON. 

To  Dr.  C.  Taylor. 


References  to  Plate  VI.  showing  specimens  of  English  grown 
Fir  Timber,  cut  out  of  his  Grace  the  Duke  of  Bedford’s 
plantations  at  Woburn,  pointing  out  the  impropriety  of 
leaving  timber  to  the  course  of  nature,  and  the  loss  and  ]STecessitv  of 
defects  that  arise  from  such  mode  of  management  ;  also  early  and  clos« 
illustrating  the  necessity  of  some  fundamental  rule  forpjuauls* 
managing  the  same,  and  the  advantage  of  early  and  close 
pruning  off  superfluous  branches,  with  a  general  rule  for 

*  Transactions  of  the  Society  of  Arts  for  180G. 
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performing  the  same,  and  regulating  the  distance  of  the 

plants  in  Fir  Plantations, 

Fig.  1.  Section  A.  shows  a  dead  knot  and  progress  in  the 
growth  of  the  tree,  having  19  years  of  growth  below  the 
bough,  and  18  years  above  it.  From  the  regular  course  of 
nature,  as  shown  by  this  section,  it  is  evident,  this  bough  or 
knot  must  have  existed  as  long  as  the  upper  part  of  the  tree, 
namely,  18  years.  For  the  first  three  years  the  growth  and 
accumulation  of  the  bough  proceeded  regularly  with  the 
tree;  but  about  that  time  (now  15  years  ago)  the  bough 
must  have  been  distantly  cut  off,  thereby  preventing  its  re¬ 
gular  increase  in  the  part  left  remaining;  for  G  years  after 
cutting  off  it  appears  to  have  barely  existed,  and  after  that 
ceased  to  exist  at  all  but  as  a  dead  bough.  Since  it  became 
so,  9  years  of  accumulation  have  taken  place  011  the  trunk  of 
the  tree,  thereby  gradually  enclosing  a  part  of  the  dead 
bough,  which  part  so  enclosed  is  what  by  joiners  is  properly- 
called  a  dead  knot;  the  boughs  that  exist  and  are  enclosed 
whilst  living,  are  the  live  knots,  and  these  the  tree  will  pro¬ 
duce  either  as  the  bough  may  be  distant  or  close  cut  from 
the  tree.  From  this  specimen  may  be  determined,  that  if 
the  bough  had  been  cut  close  to  the  tree  at  four  years 
growth,  there  would  now  have  been  sound  clean  wood  over  it 
to  the  outside  :  or  when  it  was  cut,  if  it  had  been  taken  off 
at  ®,  sound  clean  wood  would  have  formed  over  it  to  the 
outside. 

N.  B.  In  all  the  specimens  this  mark  ®  is  affixed  to  point 
out  the  propei  place  for  cutting  off’,  and  is  so  placed  as  to 
allow  for  thickness  of  bark  at  the  time  it  should  have  been 
cut. 

Section  B.  shows  a  striking  instance  of  the  impropriety 
of  leaving  the  smallest  bough  cut  at  a  distance  from  the 
tree;  this  fbough  was  cut  off  and  became  stagnant  at  2 
years  growth,  notwithstanding  which  it  was  14  years  before 
the  wood  on  the  trunk  accumulated  to  the  end  of  the  dead 
knot. 

Had  this  bough  been  cut  at  ©,  the  knot  as  far  as  that 
would  have  been  firmly  united  with  the  tree,  and  above  it  all 
sound  clean  wrood. 


Fig.  2. 
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1  ig.  f2.  Section  C.  Another  instance  of  improper  cut-  Bad  pruning, 
ting. 

If  it  hud  been  cut  at  0,  the  timber  would  have  been  more 
valuable. 

Section  D.  This  before  cutting  exhibited  a  healthy  bough, 
and  the  section  shows  it  the  same,  exhibiting  a  live  knot. 

1  his  specimen  clearly  shows  the  progress  of  nature  in  healthy 
boughs;  it  also  shows  the  great  impropriety  of  suffering  such 
boughs  to  exist  more  than  5  or  G  years,  at  which  age  had  it 
been  cut  off,  instead  of  a  knot  and  great  defect  there  would 
have  been  clean  wood  from  0  to  the  outside. 

f  ig.  3.  Section  E.  Another  striking  proof  of  the  impro¬ 
priety  of  long  cut  boughs,  a  dead  knot  of  many  years  stand¬ 
ing,  but  far  from  being  enclosed  now,  admitting  wet  into  the 
heart  of  the  tree:  it  should  have  been  cut  at  0. 

Fig.  4.  Part  of  another  Scotch  tir. 

Section  F.  A  very  striking  proof  of  young  and  bad  prun¬ 
ing.  This  bough  was  cut  at  4  years  growth,  and  now,  after 
13  years  accumulation  of  the  trunk,  remaining  uncovered, 
and  would  so  have  remained  many  years  longer. 

Section  G.  A  bough  which,  whilst  standing,  appeared  not 
vigorous  or  healthy;  the  section  shows  that  att)  years  it  was 
in  decline,  and  after  that  increased  very  little,  though  its  in¬ 
crease  may  be  distinctly  traced  to  the  present  time. 

This  should  years  ago  have  been  cut  off'. 

Fig.  5.  A  very  complete  specimen  of  good  pruning,  though  Instance  of 
much  too  late.  g°od  pruning. 

Section  H.  A  large  bough  cut  off  at  G  years  growth,  but 
so  close  cut,  that  in  4  years  afterwards  the  wood  on  the  trunk 
of  the  tree  is  arrived  at  the  extremity  of  the  knot. 

Fig.  G.  and  ?•  Parts  of  a  Weymouth  Pine  Fir,  31  years  Wood  left  to 
growth,  a  most  striking  specimen,  and  complete  refutation  ilself 
to  the  doctrine  of  those  who  contend  that  the  best  way  is  to 
leave  plantations  to  prune  themselves.  This  tree  grew  near 
the  outside  of  a  thick  plantation  securely  fenced,  and  in  a 
state  of  nature  at  the  tune  it  was  felled,  except  some  acci¬ 
dental  breaking  off  a  few  boughs  near  the  bottom  of  the  tree. 

Before  it  was  felled  it  indicated  sickness  by  the  foliage,  but 
from  what  cause  it  was  so,  no  trace  appeared,  as  the  trunk 
bore  a  very  healthy  appearance.  The  section  shows,  by  the 

small 


160 


PRUNING  FIR-TREES. 


small  increase  of  wood  for  the  last  (3  years,  that  it  was  not 
then  healthy. 

Section  I.  A  dead  knot  from  a  hough  broke  oflf  at  6  years 
growth;  since  which  2.5  years  growth  of  wood  have  formed 
on  the  trunk,  without  nearly  covering  the  stump  ;  this  stump 
was  broken  off  before  representation. 

Fiur.  7.  is  a  horizontal  section  of  three  other  knots  cut  from 
the  same  round  as  figure  6,  showing  the  great  obstruction  to 
the  growth  of  the  tree  round  the  knots:  this  also  explains  the 
cause  of  the  great  hollow  round  the  knot  in  fig.  G. 

The  knot  at  K  is  a  most  striking  and  undeniable  proof  of 
the  impropriety  of  leaving  the  smallest  bough  for  nature’s 
disposal.  This  bough  protruded  beyond  the  tree  some  dis¬ 
tance,  and  evidently  never  existed  but  in  a  stagnant  state, 
for  the  last  twenty-nine  years;  it  being  only  two  years  old 
when  it  so  became  stagnant. 

Fig.  8.  A  piece  of  the  same  tree  as  fig.  G  and  7  i  but  from 
the  next  higher  tier  of  boughs,  having  a  small  piece  wasted 
between  the  two. 

Section  L.  Two  small  boughs,  the  upper  one  only  one 
year’s  growth,  was  twenty  years  before  covered,  and  has  nine 
years  wood  over  it.  The  lower  bough  is  of  six  years  growth, 
was  twenty  years  before  covered,  and  has  four  years  wood 
over  it. 

Perfection  of  On  contemplating  these  specimens ;  considering  the  pur- 
Fir*  poses  that  fir  timber  is  generally  applied  to,  and  having  some 

knowledge  of  plantations  of  this  sort,  it  must  occur,  that 
clearness  of  knots,  straightness,  length  and  equal  size  of  its 
trunk,  constitute  its  perfection  ;  and,  if  deficient  in  all  these, 
it  is  of  no  value  hut  for  the  fire.  Next  to  these  considerations, 
and  the  prospect  of  an  improved  knowledge  of  cultivating 
this  article,  it  may  he  a  fair  question,  if  our  own  country  is 
not  capable  of  producing  fir  timber  little  or  not  at  all  inferior 
to  the  foreign  fir. 

Fir  may  be  At  present  firs  in  this  country  appear  not  for  any  period  to 
produced  here  paVe  been  considered  much  otherways  than  as  ornamental, 
su  'erior  to'fo-  F°r  this  purpose  they  serve  but  for  a  certain  time,  which 
reign.  past,  it  has  been  their  fate  to  be  cut  down  long  before  having 

attained  maturity.  But  from  the  vast  plantations  now  esta¬ 
blished,  it  is  to  be  Loped,  that  another  century  may  obtain 

to 
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to  English  Fir  some  of  the  character  of  the  English  Oak  ; 
towards  such  end,  if  attainable,  every  means  should  be  used, 
and  towards  it  nothing  appears  more  likely  to  succeed,  than 
a  well  grounded  general  practical  mode  of  management, 
from  the  time  of  their  being  planted  out,  to  their  greatest 
imaginable  age  of  improvement.  That  a  knowledge  of  such 
may  by  perseverance  be  gained,  is  not  much  to  be  doubted; 
and  by  inspecting  and  considering  the  specimens  herein  re¬ 
ferred  to,  there  appears  great  reason  to  conclude,  that  early 
and  proper  pruning  and  thinning  will  form  a  considerable 
feature  in  the  system  to  be  adopted. 

Now  as  forms  are  first  instruments  in  good  systems,  and 
as  proceedings  on  fundamental  principles  (though  in  the 
essay  they  may  a  little  err)  are  better,  in  a  general  view,  than 
occasional  success  by  hazard;  so  it  may  be  warrantable  that 
a  system  for  general  management  may  he  laid  down,  al¬ 
though  the  author  cannot  possibly  have  lived  to  prove  all  by 
experience :  so  the  rules  hereafter  submitted  are  given,  being 
the  result  of  only  a  few  years  observations. 

W  4/ 

For  planting,  from  every  authority  or  observation,  there  Planting  thick, 
can  be  no  doubt  that  all  lirs  should  be  planted  thick;  not 
more  than  four  or  five  feet  apart. 

Where  firs  of  the  same  kind  are  planted  together,  there  is  ]sjot  several 
less  loss  of  plants  from  one  sort  overgrowing  and  destroying  species  toge- 
the  others  ;  consequently  it  appears  adviseable,  that  all  the 
different  sorts  be  planted  by  themselves.  If  any  admixture 
be  at  all  admitted,  the  Scotch  and  larch  may  best  succeed: 
but  this  is  not  certain,  and  they  will  certainly  be  best  sepa¬ 
rate  on  two  accounts ;  first,  because  they  are  not  so  likelv  to 
injure  each  other;  and  secondly,  the  larch  may  be  put  into 
the  ground  best  suited  to  them,  and  the  Scotch  the  same. 

In  making  plantations  of  any  particular  sort,  it  may  he  spruce  as  a 
right  to  have  a  few  spruce,  or  other  sorts  on  the  outside,  to  skreeu. 
prevent  mischief  from  sudden  gusts  of  wind ;  but  if  the  si¬ 
tuation  is  not  subject  to  such  gusts,  the  spruce  had  better  he 
omitted,  being  mechanical  agents  only,  and  by  excluding 
the  sun  and  air  they  act  against  the  operation  of  nature. 

In  these  hints  ornament  is  not  considered  ;  if  such  he  Ornamental 
wanted,  and  profit  also,  then  the  spruce,  larch,  silver,  and  Plailtations* 
some  others  may  be  combined. 


From 
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From  some  years  observations  on  pruning  and  t lie  effects 
thereof,  it  appears  certain,  that  Fir  trees,  at  a  certain  age, 
should  be  pruned  to  a  certain  height ;  and  for  regulating 
thereof,  the  following  simple  rule  is  recommended.  The 
pruning  to  commence  when  the  trees  are  six  years  old,  or 
when  there  is  discernible  five  tiers  of  boughs  and  the  shoot  ; 
the  three  lower  tiers  of  boughs  are  then  to  be  taken  off. 
After  this  first  pruning,  the  trees  to  be  let  alone  for  four  or 
five  years,  and  then,  and  at  every  succeeding  four  or  five 
years,  the  pruning  to  be  repeated,  till  the  stem  of  the  tree 
is  clear  to  forty  feet  high,  after  which,  as  to  pruning,  it  may 
be  left  to  nature.  The  rule  for  the  height  of  pruning,  after 
the  first  time,  to  be  half  the  extreme  height  of  tlie  tree,  till 
they  attain  twenty  years  growth ;  and  after  that  time,  half 
the  height  of  the  tree,  and  as  many  feet  more  as  it  is  inches 
in  diameter  at  four  feet  from  the  ground.  This  pruning  is 
known  from  repeated  observations  not  to  be  excessive;  and 
the  rule  is  calculated  to  check  the  too  tapering  top,  and 
strengthen  the  slender  bottom,  by  carrying  the  priming  to 
a  greater  proportionate  degree,  in  a  ratio  compounded  of 
the  height  and  bottom  bulk;  and  by  this  rule  it  may  be  ob¬ 
served,  that  the  trees  w  ill  be  at  top  clothed  with  somewhat 
less  than  half  their  branches.  The  proper  time  for  pruning 
is  between  September  and  April,  and  the  tool  to  be  used,  the 
saw. 

Orderly  thinning  the  trees  at  certain  periods  is  the  next 
essential  to  pruning,  and  for  this  purpose  observations  have 
been  made  on  the  most  orderly  aud  thriving  plantations,  and 
the  following  simple  rule  is  recommended.  Keep  the  dis¬ 
tance  of  the  trees  from  each  other  equal  to  one  fifth  of  their 
height.  In  the  application  of  this  rule  for  thinning,  it  is 
evident,  that  each  individual  tree  can  never  be  made  to  com¬ 
ply  ;  for  the  original  distance  (even  if  planted  in  the  most 
regular  order)  will  allow  only  of  certain  modifications,  by 
taking  out  every  other  tree,  and  so  on  ;  but  even  if  the  ob¬ 
taining  such  equal  distance  was  practicable,  experience  would 
show  that  another  way  should  be  preferred,  of  which  the  eye 
must  be  the  judge,  by  taking  out  such  trees  as  are  least 
thriving,  stand  nearest  another  good  tree,  &c.  ;  at  the 
same  time  keeping  in  view  the  rules  prescribed  :  the  follow¬ 
ing 
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ing  of  which  rules  may  easily  be  proved  by  measuring  a  chain 
square,  or  any  quantity  of  the  land,  and  counting  the  trees 
thereon  ;  then  by  trying  the  height  of  two  or  three  trees  in 
that  quarter,  and  taking  one  fifth  of  such  for  the  distance, 
it  would  be  readily  seen  how  many  trees  should  be  contained 
in  the  piece  measured :  or  the  practice  may  more  simply  be 
regulated,  by  taking  the  distance  of  eight  or  ten  trees  added 
together,  the  average  of  which  should  be  equal  to  a  fifth  of 
the  height  of  the  trees. 

in  these  rules  nothing  impracticable  or  complicated  is  pro¬ 
posed. 

The  author  has  for  years  known  the  expense  and  produce  Produce  of 

from  trimming  only,  and  tinds  in  Bedfordshire  the  produce  trimming 
°  J  r  .  more  than 

repays  the  expense ;  and  although  some  experimen- pays  expense- 
talists  may  differ  from  him,  or  time  may  show  some  reason 
for  deviating  somewhat  from  his  rule,  yet  it  is  presumed  all 
will  agree  that  some  simple  system  is  adviseable,  instead  of 
having  plantations  and  woods  mismanaged,  to  the  great  loss 
of  the  community  and  the  proprietors.  If  such  a  system  as 
proposed  be  generally  promulgated  ;  if  not  perfect,  it  will 
most  likely,  in  time,  become  so,  and  thereby  have  its  ad¬ 
vantage  ;  and  that  some  advantage  may  be  had  in  specula¬ 
tion,  the  following  concluding  remarks  are  introduced. 

In  the  common  course  of  gardening,  it  is  understood,  Pruning  gar- 
that  pruning  invigorates  the  tree;  that  trimming  off  the  side  den  tree3' 
branches  makes  the  upright  ones  shoot  the  stronger,  and  by 
cutting  out  the  dead  and  decayed  wood  the  tree  is  kept 
alive:  some  of  this  doctrine  will  certainly  apply  to  the  tribe 
of  firs;  it  will  certainly  substitute  clean  wood  for  knots,  and 
of  all  this  treatment,  from  their  particular  uses,  they  of  all 
other  trees  stand  in  most  need,  and  will  be  most  improved 
by  it.  And  should  it  be  admitted,  that  like  treatment  would  Advantage  of 
on  the  fir,  as  well  as  other  trees,  produce  the  like  effect,  it  l)rumnf  ^ 115* 
would  lead  to  a  well-grounded  expectation,  that,  as  well  as 
producing  clearness  from  knots,  straightness,  and  length,  the 
same  operation  would  advance  the  quality  nearer  to  that  of 
foreign  fir;  for  it  may  be  traced,  that  where  trees  are  tall 
and  clear  of  boughs  or  knots,  the  whole  substance  of  the 
wood  is  better  and  ofjiner  grain,  and  it  appears  likely,  that 
such  will  always  be  the  case:  the  reason  may  probably  be 

inferred 
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inferred  from  the  sap  having  farther  to  rise  and  descend, 
and  having  rio  boughs  to  divert  or  delay  it,  the  circulation 
must  be  more  fine  and  rapid,  most  increase  be  left  in  t lie 
neighbourhood  of  the  boughs  at  the  top  of  the  tree,  and 
least  on  the  sides  at  the  lower  part ;  consequently  adding  to 
the  length  of  the  head,  and  rendering  more  fine  each  annual 
increase  to  the  body  ;  thereby  producing  a  close-grained, 
clean,  long,  and  regular,  easy-tapering,  useful  piece  of  tim¬ 
ber  ;  instead  of  a  coarse-grained,  short,  sudden-tapering 
trunk,  with  a  quantity  of  boughs  and  knots. 

The  foregoing  observations  and  rules  are  meant  to  apply 
to  fir  timber  only,  but  to  a  certain  degree  they  may  be  ap¬ 
plied  to  other  timber;  though  by  no  means  to  the  same  ex¬ 
tent,  or  age.  But  if  applied  as  far  as  the  first  fourteen  years 
of  their  growth,  and  then  the  pruning  altogether  omitted, 
and  the  thinning-out  very  much  increased,  any  plantation 
would  be  rendered  much  more  valuable,  than  if  left  entirely 
to  nature. 

ROBERT  SALMON,  Surveyor, 

1  Coburn,  April  2,  1806. 


III. 

% 

Abstract  of  a  Memoir  read  at  the  Meeting  of  the  fifth  Class 
of  the  Institute ,  September  the  2(jth ,  1806,  by  A Ir.  L  a¬ 
place,  on  the  apparent  sit  traction  and  Repulsion  of  small 
Bodies  Jluating  on  the  Surface  of  Liquids*. 

if  N  the  theory  1  have  given  of  capillary  attraction,  I  have 
subjected  to  analysis  the  attraction  of  two  vertical  and  pa¬ 
rallel  planes,  very  near  each  other,  with  their  lower  extre¬ 
mities  immersed  in  a  fluid.  I  have  shown,  that,  if’  they  be 
of  the  same  matter,  this  action  tends  to  bring  them  nearer 
together;  whether  the  planes  elevate  the  fluid  near 'them, 
as  ivory  immersed  in  water ;  or  depress  it,  as  laminar  talc, 
on  which  we  feel  a  kind  of  uhetuosity,  that  prevents  them 

*  Journal  de  Physique,  Vol.  LXI1I.  p.  248. 
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from  being  wetted.  Each  plane  is  then  pressed  toward  the  Force  of  this 
!>ther  plane  by  a  force  equal  to  the  weight  of  a  parallelopipe- 
Jon  of  the  fluid,  the  height  of  which  is  half  the  sum  of  the 
elevations  above  the  level,  or  depressions  below  it,  of  the  ex¬ 
treme  points  of  contact  of  the  interior  and  exterior  surfaces 
of  the  fluid  with  the  plane  ;  and  the  base  of  which  is  that 
part  of  the  plane  included  between  the  two  horizontal  lines 
drawn  through  those  points.  This  theorem  includes  the  true 
cause  of  the  apparent  attraction  of  bodies  swimming  on  a 
fluid,  when  it  is  elevated  or  depressed  around  them.  But 
experience  shows,  that  bodies  repel  each  other,  when  the  But  they  are 
fluid  rises  toward  one  of  them,  and  is  depressed  toward  the  r("Pe!locb 'f°"e 
other.  Having  applied  my  analysis  to  these  repulsions,  it  fluid,  the  other 
has  led  me  to  the  following  results,  which  I  conceive  may  be  dePress  lt* 
deemed  interesting  by  the  natural  philosopher  and  geome¬ 
trician,  and  complete  the  theory  of  capillary  attraction. 

If  we  still  suppose  the  bodies  to  be  vertical  and  parallel  Theory. 

planes,  the  section  of  the  surface  of  the  fluid  included  be-  Circumstances 

tween  them  by  another  vertical  plane  perpendicular  to  these  under  wllich 
mi  •  ,  ,  the  repulsion 

will  have  a  point  ot  inflexion,  when  the  two  planes  are  a  takes  place. 

few  centimetres  [a  centimetre  is  near  four  lines  English] 
from  each  other.  If  they  be  brought  nearer  together,  the 
point  of  inflexion  will  approach  nearer  to  that  plane,  toward 
which  the  fluid  is  depressed;  if  the  depression  of  the  fluid  in 
contact  with  the  exterior  side  of  that  plane  be  less  than  the  ele¬ 
vation  of  the  fluid  in  contact  with  the  exterior  side  of  the  other 
plane.  If  the  contrary  be  the  case,  the  point  of  inflexion  will 
approach  the  other  plane.  This  point  is  always  in  the  level  of 
the  fluid  in  the  vessel,  in  which  the  planes  are  immersed.  The 
elevation  and  depression  of  the  fluid  in  contact  with  these 
planes  are  less  at  the  interior  surface  than  at  the  exterior. 

In  this  state  the  planes  repel  each  other..  On  continuin  g  to 

bring  them  nearer,  the  repulsion  still  subsists,  as  long  as 

there  is  a  point  of  inflexion.  This  point  at  length  coincides  A-\  .!eng!h  anT 

with  one  ot  the  planes.  1  he  repulsion  still  continues  be-  becomes  at- 

yond  this  period;  but  on  continuing  to  bring  the  planes  !Lactjon’, when 

nearer  together,  the  repulsion  becomes  null,  and  is  con- equally  elevat* 

verted  into  attraction.  At  this  instant  the  fluid  is  equally  edoneachside 
1  •  i  p  1  i  1  •  ”  J  of  one  plane, 

elevated  on  each  side  of  the  plane  that  is  capable  of  being  and  as  much 

wetted ;  and  it  is  as  much  elevated  above  the  level  at  the  dePressed  on 

.  .  one  side  of 

ulterior  qve  other. 
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interior  of  the  other  plane,  ns  it  is  depressed  below  it  at  the 
exterior.  Thus  the  repulsion  is  changed  into  attraction  at 
the  same  moment  in  each  plane.  On  bringing  them  still 
nearer,  they  attract,  each  other,  and  proceed  to  unite  with 
an  accelerated  motion.  These  planes  therefore  exhibit  the 
remarkable  phenomenon  of  an  attraction  at  very  small  dis¬ 
tances,  that  is  changed  into  repulsion  beyond  certain  limits  ; 
a  phenomenon  which  nature  presents  likewise  in  the  inflexion 
Case  of  con-  light  near  the  surfaces  of  bodies,  and  in  the  attractions 
*tant repulsion  of  electricity  and  magnetism.  There  is  one  case,  however, 
in  which  the  planes  repel  eacli  other,  however  small  their 
distance  may  be ;  and  this  is  where  the  fluid  is  depressed 
near  one  of  them  as  much  as  it  is  raised  near  the  other.  Here 
the  surface  of  the  fluid  has  constantly  an  inflexion  in  the 
The  equation  middle  of  the  interval  between  them. 

The  integration  of  the  differential  equation  of  this  surface 


of  the  curve  of 
the  surface  not  . 

obtainable  in  in  general  depends  on  the  rectification  of  conic  sections,  and 
finite  terms,  consequently  it  is  impossible  to  obtain  it  in  finite  terms. 

except  within  ^  becomes  possible,  when  the  planes  are  at  the  distance 
a  certain  dis-  where  repulsion  is  changed  into  attraction  ;  as  this  distance 
can  then  be  determined  in  a  function  of  the  elevation  and 


tance. 


Modified  by 
friction. 


When  thesur- 


depression  of  the  fluid  at  the  exterior  of  the  planes.  Thus 
we  find,  that  it  is  infinite,  if  the  depression  of  the  fluid  on 
the  exterior  of  the  plane  incapable  of  being  wetted,  be  infi¬ 
nitely  small  :  whence  it  follows,  that  the  two  planes  never 
repel  each  other  then.  This  may  take  place  too  even  in  the 
case  where  the  fluid  is  perceptibly  depressed  at  the  exterior 
of  the  latter  plane:  as  it  is  sufficient,  if  friction  keep  the 
fluid  a  little  more  elevated  at  the  interior  of  the  plane,  than 
it  would  be  if  this  friction  did  not  exist;  an  effect  analogous 
to  that  daily  perceived  in  the  barometer,  when  the  quicksil- 


face  ir.  wetted  ver  is  falling.  We  find  too  by  this  analysis,  that,  if  the  sur- 
it  attracts  at  a  face  0f  the  plane  capable  of  being  w'etted  come  to  be  made 

wet,  the  two  planes  will  begin  to  attract  each  other  at  a  very 


tance. 


perceptible  distance,  greater  than  that  at  which  they  began 
to  attract  each  other  before.  It  is  not  the  truth  therefore 
to  say,  that  two  planes,  one  capable  of  being  wetted,  the 
other  not,  always  repel  each  other.  The  same  thing  happens 
here  as  urith  two  balls  having  the  same  kind  of  electricity,  as 
these  attract  each  other  notwithstanding,  when  we  vary  in  a 

suitable 
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suitable  manner  the  respective  intensities  of  their  electricity', 
and  their  distance.  • 

By  means  of  the  two  following  theorems,  we  may  calcu-  Calculation  of 

late  the  tendency  of  the  planes  toward  each  other,  or  their  the  attJacl'on 

1  ’  or  repulsion. 

mutual  repulsion. 

Whatever  be  the  substances  of  which  the  planes  are  form-  Theorem  I. 
ed,  the  tendency  of  each  of  them  toward  the  other,  is  equal 
to  the  weight  of  a  parallelopipedon  of  the  fluid,  the  height 
of  which  is  the  elevation  of  the  extreme  points  of  contact  of 
the  fluid  with  the  interior  plane,  minus  the  exterior  eleva¬ 
tion  ;  the  depth  half  the  sum  of  these  elevations;  and  the 
breadth  that  of  the  plane  in  a  horizontal  direction.  We 
must  consider  the  elevation  as  a  negative  quantity,  when  it 
is  changed  into  depression  below  the  level.  If  the  product 
of  the  three  preceding  dimensions  prove  negative,  the  ten¬ 
dency  become  repulsive. 

When  the  planes  are  very  near  together,  the  elevation  of  Theorem  II, 
the  fluid  between  them  is  the  inverse  ratio  of  their  mutual 
distance ;  and  is  equal  to  half  the  sum  of  the  elevations,  that 
would  have  taken  place,  if  we  suppose  the  first  plane  to  be 
of  the  same  substance  as  the  second,  and  then  the  second 
plane  to  be  of  the  same  substance  as  the  first.  We  must  ob¬ 
serve  too,  that  the  elevation  must  be  put  as  negative,  when 
it  changes  into  depression. 

We  see  by  these  theorems,  that  in  general  the  repulsive  The  repulsion 
force  is  much  weaker  than  the  attractive,  which  displays  itself  '!eaker  th?a 
when  the  planes  are  brought  very  close  together,  and  must 
then  carry  them  toward  each  other  with  an  accelerated  mo¬ 
tion.  In  this  case  the  elevation  of  the  fluid  between  the 
planes  is  very  great,  relatively  to  its  elevation  near  the  same 
planes  exteriorly.  If  therefore  we  neglect  the  square  of  the 
latter  elevation,  with  respect  to  the  square  of  the  former, 
the  fluid  parallelopipedon,  the  weight  of  which  expresses  the 
tendency  of  one  of  the  planes  toward  the  other,  in  virtue  of 
the  first  of  the  preceding  theorems,  will  be  equal  to  the 
product  of  the  square  of  the  elevation  of  the  interior  fluid, 
by  half  the  breadth  of  the  plane  in  the  horizontal  direction. 

This  elevation  being,  by  the  second  theorem,  reciprocal  to 
the  mutual  distance  of  the'planes ;  the  parallelopipedon  will 
-  "  be 
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be  proportional  to  the  horizontal  breadth  of  the  plane  di- 
T  ollows^tbe  vided  by  the  square  of  this  distance.  The  tendency  of  the 
attraction!  two  planes  toward  each  other,  therefore,  will  follow  the  ge¬ 
neral  law  ol  attraction,  that  is  to  saj’,  it  will  be  in  the  in¬ 
verse  ratio  of  the  square  of  the  distance. 

Put  to  the  test  Desirous  of  knowing  how  far  these  results  of  my  theory 
of  experiment,  agreeable  to  nature,  I  requested  Mr.  Hai'iy  to  make 

some  experiments  on  this  delicate  and  curious  point  in  na- 
and  found  to  tyral  philosophy.  He  complied  with  my  wishes,  and  found 
be  agreeable  the  formulae  in  perfect  unison  with  experience.  lie  parti¬ 
cularly  ascertained  the  singular  phenomenon  of  an  attraction 
changed  to  repulsion  by  the  increase  of  distance,  as  the  fol¬ 
lowing  note  1  received  from  him  will  show. 

Abb£  Hauy’s  “  ^  suspended  a. small  square  leaf  of  laminar  talc  to  a  very 

experiments  slender  thread,  in  such  a  manner,  that  its  lower  part  was 
on  the  subject.  •  ,  •  .  ...  1 

immersed  in  water.  In  the  same  water,  at  the  distance  of  a 


few  centimetres,  I  immersed  the  lower  part  of  an  ivory  pa- 
rallelopipedou,  so  that  one  of  its  faces  was  parallel  to  the 
leaf  of  talc.  1  then  caused  the  parallelopipedon  to  advance 
very  slowly  toward  the  leaf  of  talc,  keeping  it  still  in  a  pa¬ 
rallel  position,  and  stopping  at  intervals,  to  ie  certain 
the  motion,  that  might  be  imparted  to  the  fluid,  did  not 
sensibly  affect  the  experiment.  The  leaf  of  talc  then  re¬ 
ceded  from  the  parallelopipedon  ;  arid  when,  on  continuing 
to  move  the  latter  with  extreme  slowness,  there  remained  but 
a  very  small  distance  between  the  two  bodies,  the  leaf  of  talc 
suddenly  approached  the  parallelopipedon,  and  came  into 
contact  with  it.  I  then  separated  the  two  bodies,  and  found 
the  parallelopipedon  wetted  to  a  certain  height  above  the  le¬ 
vel  of  the  water  ;  and  on  repeating  the  experiment,  without 
wiping  it,  the  attraction  began  sooner;  sometimes  indeed 
it  took  place  from  the  first,  without  being  preceded  by  any 
perceptible  repulsion.  These  experiments,  carefully  re¬ 
peated  several  times,  always  afforded  the  same  results.” 
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Abstract  of  a  Memoir  on  the  Adhesion  of  Bodies  to  the  Sur¬ 
face  of  Fluids ,  read  at  the  Sitting  of  the  first  Class  of  the 

Institute ,  November  the  c24th,  1806.  By  Mr.  Laplace*. 

GREAT  number  of  experiments  have  been  made  on 
the  adhesion  of  bodies  to  the  surface  of  fluids,  but  without 
any  suspicion,  that  this  adhesion  was  the  effect  of  capillary 
action.  Dr.  T.  A  ounj*’  appears  to  me  to  be  the  first, -who 
made  this  ingenious  remark  f.  O11  applying  my  analysis  to 
his  experiments,  I  have  found,  that  it  represents  them  as 
well  as  could  be  expected  with  regard  to  experiments  so  very 
del  icate,  and  not  always  agreeing  exactly  with  each  other. 
The  phenomena  of  capillary  action  being  now  reduced  to  a 
mathematical  theory  ;  nothing  more  is  wanting  to  this  inte- 
retting  branch  of  natural  philosophy,  but  a  series  of  accu¬ 
rate  ^experiments,  in  which  every  thing  capable  of  affecting 
the  result  of  this  action  is  carefully  removed.  The  want  of 
very  precise  experiments  is  felt,  in  proportion  as  the  sciences 
advance  toward  perfection.  To  the  concurrence  of  the  great 
discoveries  in  mechanics  and  mathematics  with  those  of  the 
telescope  and  pendulum,  astronomy  is  indebted  for  its  vast 
progress.  We  cannot  therefore  too  strongly  invite  the  phi¬ 
losopher  to  give  the  greatest  precision  to  his  operations ;  as 
we  cannot  sufficiently  encourage  the  skilful  artist,  who  de¬ 
votes  his  labours  to  the  improvement  of  the  inftruments  of 
science.  A  single  experiment  badly  executed,  has  frequently 
been  the  cause  of  many  mistakes ;  while  an  experiment  well 
performed  subsists  for  ever,  and  sometimes  becomes  a  source 
of  discovery.  On  such  an  experiment  we  rely  with  confi¬ 
dence;  but  the  cautious  inquirer  feels  himself  under  the 
necessity  of  verifying  the  results  given  by  an  observer,  who 
has  not  acquired  a  solid  reputation  for  accuracy. 

*  -Journal  de  Physique,  Vol.  LX1II.  p.  413.  Nov.  180G. 

A  Philosophical  Transactions  for  1805  :  or  Journal,  Vol.  XIV.  p.  74, 
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Gla^  on  the 
surface  of  wa¬ 
ter  resist^  sepa¬ 
ration  with  a 
force  propor¬ 
tional  to  its 
size. 

Cause  of  this. 


Case  w  here  the 
fluid  would 
sink  in  a  capil¬ 
lary  tube. 


W1  ten  a  disk  of  glass  is  applied  to  flic  surface  of  water 
standing  at  rest  in  a  vessel  of  considerable  extent,  on  endea¬ 
vouring  to  separate  it  from  the  water  we  tind  a  resistance 
proportional  to  the  surface  of  the  glass.  On  raising  the 
glass,  we  raise  at  the  same  time  a  column  of  water  above 
the  level  of  the  surface,  which  resembles  in  its  figure  the 
grooved  wheel  of  a  pulley.  Its  base  extends  indefinitely  on 
the  surface  of  the  level  :  as  tin*  column  proceeds  upward  it 
diminishes  to  about  seven  tenths  of  its  height  :  above  this  it 
enlarges,  till  its  summit  covers  the  surface  of  the  disk.  1  o 
determine  its  volume,  let  us  conceive  in  the  plane  of  its 
least  diameter  an  interior  canal,  at  first  horizontal,  after- 
ward  curved  vertically  as  far  as  the  level  surface  of  the  fluid, 
and  at  that  point  resuming  its  horizontal  direction.  It  is 
easy  to  perceive,  that,  in  the  case  of  the  column  being  in 
equilibrium,  the  power  owing  to  the  capillariness  of  its  sur¬ 
face  must  balance  the  weight  of’  the  fluid  in  the  vertical 
branch  of  the  canal.  On  raising  the  disk  higher,  the  weight 
becomes  more  powerful  from  the  capillary  attraction,  and 
the  column  separates  from  the  disk.  The  weight  of  the  co¬ 
lumn  of  water  raised  in  this  state  of  equilibrium  is  the  mea¬ 
sure  therefore  of  the  resistance  experienced  in  separating 
the  disk.  If  the  breadth  of  the  disk  be  considerable,  we 
find  by  analysis,  that  this  weight  is  equal  to  that  of  a  cy¬ 
linder  of  water,  the  base  of  which  is  equal  to  that  of  the 
disk,  and  the  height  the  product  of  one  millimetre  [0*3J)I 
of  a  line]  multiplied  by  the  square  root  of  the  number  of 
millimetres  in  the  height  to  which  water  would  rise  in  a  tube 
of  glass  one  millimetre  in  diameter.  The  surface  of  the 
water  is  a  tangent  to  that  of  the  disk  ;  but  if  these  two  sur¬ 
faces  cut  each  other,  the  preceding  result  must  be  multiplied 
by  the  cosine  of  half  the  acute  angle  formed  between  them, 
and  divided  by  the  square  root  of  the  cosine  of  the  entire 
angle. 

When  the  fluid,  instead  of  rising,  would  be  depressed  in 
a  capillary  tube  of  the  same  materials  as  the  disk,  as  mer¬ 
cury  is  in  a  tube  of  glass,  the  column  raised  by  the  disk 
lias  no  longer  the  shape  of  a  pulley:  its  base  extends  inde- 
finitely  on  the  surface  of  the  fluid,  but  the  column  decreases 
continually  from  this  base,  till  it  comes  into  contact  with  the 

disk. 
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disk.  The  weight  of  this  column,  in  a  state  of  equili¬ 
brium,  is  equal  to  that  of  a  fluid  cylinder,  the  base  of  which 
is  the  surface  of  the  disk,  and  the  altitude  the  product  of 
one  millimetre,  multiplied  by  the  number  of  millimetres  the 
fluid  would  sink  in  a  tube  of  the  same  material  as  the  disk, 
and  of  one  millimetre  in  diameter,  this  product  being  mul¬ 
tiplied  by  the  line  of  half  the  acute  angle  that  the  surface 
of  the  fluid  forms  with  the  disk,  and  divided  by  the  square 
root  of  the  cosine  of  the  whole  angle. 

All  these  results  require  a  slight  correction,  relative  to  the 
supposition  of  a  great  diameter  of  the  disk.  I  shall  give 
this  correction,  which  may  be  neglected  without  any  sensi¬ 
ble  error  for  disks  the  diameter  of  which  is  thirty  millime¬ 
tres  [11*74  lines]  and  upward. 

To  compare  the  preceding  results  with  experiment,  let  us  The  theorv 

consider  a  disk  of  glass  100  millimetres  [3  in.  9  1.]  in  diame-  compared  with 

,  experiment, 

ter.  Mr.  Haiiy  has  observed,  that  m  a  tube  of  glass  one 

millimetre,  in  diameter,  water  would  rise  13.569  millimetres 
above  the  level :  whence  it  is  easy  to  conclude,  by  means  of 
the  theorem  above  given,  that  the  force  necessary  to  sepa¬ 
rate  the  disk  from  the  surface  of  water  would  be  equal  to  a 
weight  of  28*931  grammes  [446*819  grs.].  Now  according 
to  Mr.  Achard  this  force  is  -29*319  grammes  [452*832  grs.], 
which  differs  very  little  from  the  preceding  result.  I  made 
some  experiments  on  the  resistance  opposed  by  a  disk  of 
glass  applied  to  the  surface  of  mercury.  But  to  compare 
them  with  the  theory,  it  is  necessary  to  know  the  angle 
formed  by  the  surface  of  this  fluid  in  contact  with  the  glass. 

An  experiment  of  this  kind,  made  with  precision,  is  well 
adapted  to  determine  this  angle,  which  appears  to  be  of  30g 
or  40°. 

If  we  place  two  disks  of  glass  horizontally  on  each  other,  Two  disks  of 
leaving  between  them  a  very  thin  stratum  of  water,  these  g.las.s  Wlth* 

stPciiu ni  or 

two  disks  will  adhere  with  considerable  force.  To  determine  water  between 
this  force,  it  must  be  observed,  that  the  interposed  fluid  them* 
then  takes  the  form  of  a  pulley ;  and  that  the  smallest  ra¬ 
dius  of  curvature  of  its  surface  is  very  nearly  equal  to  half 
the  thickness  of  the  stratum.  Neglecting  here  then,  as  may 
be  done  when  the  disks  are  very  large.,  the  greatest  radius  of 
curvature,  we  find  the  resistance,  that  the  two  cylinders  op- 

£  pose 
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pose  to  their  separation,  equal  to  the  weight  of  a  cylinder  of 
water,  the  base  of  which  is  the  surface  of  the  disk,  and  it* 
altitude  tiie  height  to  which  water  would  rise  between  two 
parallel  planes  of  glass,  as  distant  from  each  other  as  the 

Cint'm  ton  <,  jtlp,rv;li  t]lut  s(>parates  the  disks.  Mr.  ( Juvton  de  Morvenu 

t  lie  resistance  •  • 

much  greater  made  an  experiment  of  this  kind  with  two  disks  oi  glass,  the 

iium  it  shot.  1<1  Cpametcr  of  which  was  81*21  millimetres  [3*18  inches],  and 
have  been  by  4  L  J 

theory,  he  found  their  resistance  to  separation  250*6  grammes 

[3870*5  grs.].  According  to  the  preceding  theorem,  the  re¬ 
sistance  would  be  only  1 55*78  grammes  [2406  grs.].  Tlie 

from  niistak-  difference  of  about  one  third  between  these*  two  results, 
ing  their  dis-  -ip  ,  .  „  ,  . 

tancCj  arose,  no  doubt,  either  irorn  the  estimation  ot  the  interval 

that  separates  the  disks,  which  requires  great  nicety  in  such 

or  inequalities  small  intervals;  or  to  the  inequalities  of  the  surfaces  of  the 
of  tlieir  surface,  disks,  wlijrh  it  is  difficult  to  render  accurately  plane. 

The  susten-tation  of  small  bodies  on  the  surface  of  fluids 
depends  on  this  general  principle:  “  The  diminution  of 
weight  of  a  body  merging  in  a  fluid,  that  sinks  around  it 
by  capillary  action,  is  the  weight  of  a  volume  of  fluid  equal 
to  that  of  the  part  of  the  body  l>eneatb  the  level,  added  to 
the  weight  of  the  volume  of  fluid  displaced  by  capillary  ac¬ 
tion.  If  this  action  raise  the  fluid  above  the  level,  the  di¬ 
minution  of  weight  of  the  body  is  the  weight  of  a  volume 
of  the  fluid  equal  to  the  part  of  the  body  below  tin*  level, 
minus  the  weight  of  the  fluid  raised  by  capillary  attrac¬ 
tion.” 

Diminution  of  This  principle  embraces  the  known  bydrostatical  prill- 
weight  of  bo-  ciple  of  the  diminution  of  weight  of  a  body  plunging 
UKj  a  UK'S’  into  a  fluid:  it  is  sufficient  to  omit  what  relates  to  capillary 
action,  which  totally  disappears,  when  the  body  is  com¬ 
pletely  in  the  fluid  below*  the  level  of  its  surface. 

To  demonstrate  the  principle  just  laid  down,  let  us  sup¬ 
pose  a  vertical  tube  large  enough  to  include  the  body  itself, 
and  all  the  body  of  fluid  that  it  sensibly  raises,  or  the  space 
it  leaves  empty  by  capillary  action.  Let  us  conceive  this 
tube,  after  having  penetrated  into  the  fluid,  to  bend  hori¬ 
zontally,  and  afterward  rise  vertically,  preserving  the  same 
diameter  throughout  its  whole  extent.  It  is  clear,  that,  in 
the  case  of  an  equilibrium,  the  weights  in  the  two  vertical 
branches  of  the  tube  must  be  equal.  The  weight  of  the 
*  .  .  body 


Demonstra¬ 
tion  of  this 
principle. 
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body  therefore  must  compensate  the  vacuum  it  produces  l>y 

capillary  action  ;  or,  if*  it  raise  the  fluid  by  this  action,  its 

inferior  specilic  gravity  roust  compensate  the  weight  of  the 

fluid  raised.  In  the  first  ease  this  action  raises  the  body, 

which  by  this  means  may  be  retained  on  the  surface,  though 

specifically  heavier  than  the  fluid  :  in  the  second  case  it  has 

a  tendencv  to  sink  the  body  in  the  fluid.  It  is  thus  that  a  Sice]  floating 

very  slender  cylinder  of  steel,  the  contact  of  ■which  with  011  waler> 

water  is  prevented  either  by  a  varnish,  or  a  thin  stratum  of 

air  surrounding  it,  is  supported  on  the  surface  of  the  fluid. 

If  we  place  thus  two  equal  and  parallel  cylinders,  touching  Two  equal 

each  other,  but  the  extremity  of  one  passing  beyond  that  !)1CCCS  ()f  t,un 

.  .  wire,  partly  iu 

of  the  other,  we  perceive  them  immediately  sliding  by  each  contact,  will. 

other  to  bring  their  extremities  on  a  level.  The  reason  of  ljccom^  so 

...  .  .  -throughout 

this  phenomenon  is  visible.  The  fluid  is  more  depressed  by  their  whole 
the  capillary  action  of  the  two  cylinders  at  that  extremity  0f  tenSlli. 
each  which  is  in  contact  with  the  other  cylinder,  than  at  the 
opposite  extremity.  T  he  base  of  the  latter  extremity  there¬ 
fore  experiences  greater  pressure  than  the  other  base,  since 
the  fluid  around  it  is  more  elevated.  Consequently  each  cy¬ 
linder  tends  to  unite  with  the  other  more  and  more:  and  as 

/ 

the  accelerating  forces  always  carry  a  system  of  bodies,  the 
equilibrium  of  which  is  deranged,  beyond  the  state  of  equi¬ 
libration  ;  the  two  cylinders  must  alternately  pass  each  other, 
producing  an  oscillation,  which,  diminishing  incessantly,  by 
the  resistance  the  cylinders  experience,  will  at  length  be  an¬ 
nihilated.  The  cylinders,  being  thus  arrived  at  a  state  of 
rest,  will  have  their  extremities  parallel.  These  oscillations 
may  be  determined  by  analysis',  and  we  may  compare  the 
theory  of  capillary  action  on  this  point  with  experiment. 

These  comparisons  are  the  true  touchstone  of  theories,  which  Theory  should 

leave  nothing  to  be  wished,  when  by  means  of  them  we  can  experinfeuf 
not  only  foresee  all  the  effects  that  must  result  from  given 
circumstances,  but  determine  their  quantities  with  accu¬ 
racy. 

Jf  we  consider  the  whole  of  the  phenomena  of  capillary  Capillary  at- 
action,  and  their  dependance  on  one  single  principle  of  an  traction  de- 
attraction  between  the  molecules  of  bodies  decreasing  in  a  of ’the^nole^ 
very  rapid  ratio,  it  is  impossible  to  call  this  principle  in  cules  of  bodies, 

question.  This  attraction  is  the  cause  of  chemical  affinities :  which  is  the 

cause  of  che¬ 
mical  affinities^ 
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it  does  not  stop  at  the  surface  of  bodies,  but,  penetrating 
into  them  to  depths  which,  though  imperceptible  to  our 
senses,  are  very  sensible  in  the  action  of  affinities,  it  produces 
that  influence  of  masses,  the  effects  of  which  have  been  dis¬ 
played  by  Mr.  Berthollet  in  such  a  happy  and  novel  man¬ 
ner.  Combined  with  the  figure  of  capillary  space's,  it  gives 
rise  to  an  almost  infinite  variety  of  phenomena,  which,  like 
those  of  the  celestial  bodies,  are  now  brought  within  the  do- 
Allies  chemis-  mains  of  analysis.  Their  theory  is  the  most  intimate  point 
try  with  rh>  ^  contact  between  chemistry  and  natural  philosophy  ;  two 
sciences,  which  now  approach  each  other  on  so  many  sides, 
that  one  cannot  be  cultivated  with  much  success,  without  a 
thorough  knowledge  of  the  other. 

The  resemblance  of  the  figure  of  fluids  raised,  depressed, 
or  rounded  by  capillary  action,  with  the  surfaces  generated 
by  the  curves  known  under  the  name  of  catenary,  liuteur, 
and  elastic,  on  which  mathematicians  employed  themselves 
at  the  origin  of  the  infinitesimal  calculus,  led  some  philo¬ 
sophers  to  suppose,  that  the  surfaces  of  fluids  had  a  uni¬ 
form  tension,  like  elastic  surfaces.  Segner,  who  appears  to 

% 

have  been  the  first  that  suggested  this  idea*,  was  well  aware, 
that  it  could  be  no  more  than  a  fiction,  adapted  to  represent 
the  effects  of  an  attraction  between  the  molecules  decreasing 
writh  great  rapidity.  This  able  mathematician  endeavoured 
to  demonstrate,  that  this  attraction  must  have  the  same  re¬ 
sults  :  but,  if  we  examine  Ins  reasoning,  it  is  easy  to  per¬ 
ceive  its  inaccuracy ;  and  we  may  conclude  from  the  note 
appended  to  his  researches,  that  he  seems  not  to  have  been 
satisfied  with  it  himself.  Other  philosophers,  resuming  the 
idea  of  a  uniform  tension  of  fluid  surfaces,  have  applied  it 
to  various  capillary  phenomena.  But  they  have  not  been 
more  successful  than  Segner,  in  the  explanation  of  this  force  ; 
and  the  most  able  have  contented  themselves  with  consider¬ 
ing  it  as  a  means  of  representing  the  phenomena,  1 11  giving 
into  all  the  conjectures,  which  may  arise  from  the  first  view 
of  these  phenomena,  we  may  hit  on  some  trut  :  but  they 
will  almost  always  he  mingled  with  many  errours,  and  the 

but  he  is  tfie  discovery  of  them  belongs  only  to  him,  who,  separating 
discoverer,  who 

observes  or  in-  #  Mem.  of  the  Royal  Society  of  Gottingen,  Vol.  I. 


Capillary  at¬ 
traction  pro¬ 
duces  a  cate¬ 
nary  curve, 


but  the  sur¬ 
faces  of  fluids 
have  not  a  uni¬ 
form  tension. 


Conjecture 
.may  hit  upon 
truths, 


them 
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them  from  this  mixture,  goes  fo  far  as  to  eftabTifh  them  on  v<^tlgatcs 
lolid  foundations  by  obfervation  or  mathematical  invef-  curacv< 


tigation. 


V. 


Account  of  a  Loom  to  be  worked  bi]  Steam  or  Water  f  b\j  Mr. 

John  Austin,  of  Glasgow. 

SIR, 


A 


FTER  much  trouble,  expense,  and  reiterated  experi¬ 
ments,  I  have  happily  succeeded  in  completing  a  new  Weav-  New  looom  for 
ing-Loom,  a  "Working-Model  of  which,  with  cloth  in  it,  is  weaving, 
presented  to  the  Society  for  their  inspection.  It  has,  upon 
trial,  succeeded  beyond  expectation,  answers  in  every  respect 
the  purpose  for  which  it  is  intended,  and  has  met  with  the 
approbation  of  manufacturers  of  the  first  respectability  in  the 
country. 

After  many  different  attempts,  I  think  that  I  have  brought  Worked  by 
my  weaving-loom,  which  may  be  driven  by  water,  or  steam,  water  or  steam 
to  such  a  state  of  perfection,  as  to  prove  its  utility,  the  more 
it  is  known  and  employed.  attempted  ^ 

My  first  attempt  was  made  in  the  year  J789-’  I  at  that  carriecfnito ex* 
time  entered  a  caveat  for  a  patent,  but  relinquished  the  idea  ecution. 
of  obtaining  one,  and  have  since  made  many  improvements 
upon  my  original  plan.  In  179^-  a  report  in  its  favour  was 
made  by  the  Chamber  of  Commerce  and  Manufactures  at 
Glasgow;  and  in  the  year  179d>  a  loom  was  actually  set  at 
work,  at  Mr.  J.  M  on  tei  til’s  spinning-works,  at  Follockshaws, 
four  miles  from  Glasgow,  which  answered  the  purpose  so  well, 
that  a  building  was  erected  by  Mr.  Monteith,  for  containing 
thirty  looms,  and  afterwards  another  to  hold  about  two 
hundred. 

The  model  now  submitted  for  inspection  is  an  improvement 
upon  those  constructed  for  Mr.  Monteith. 

*  Transactions  of  the  Society  of  Arts,  1806.  The  gold  medal  of  the 
Society  was  voted  to  Mr.  Austin  for  this  invention. 
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Fnumeration 
of  its  advanta¬ 
ges. 


% 


The  following  are  the  advantages  which  my  Loom  pos¬ 
sesses. 

1.  That  from  300  to  400  of  these  looms  may  be  worked 
by  one  water-wheel,  or  steam-engine,  all  of  which  will  weave 
cloth,  superior  to  what  is  done  in  the  common  way. 

2.  That  thev  will  go  at  the  rate  of  sixty  shoots  in  a  mi- 
nutc,  or  two  yards  of  a  nine  hundred  web  in  an  hour. 

3.  That  they  will  keep  regular  time  in  working,  stop  and 
begin  again,  as  quick  as  a  stop  watch. 

4.  They  will  keep  constantly  going,  except  at  the  time  of 
shifting  two  shuttles,  when  the  weft  on  the  pirns  is  done. 

,5.  In  general,  no  knots  need  to  be  tied,  and  never  more 
than  one,  in  place  of  two,  which  are  requisite,  in  the  common 
way,  when  a  thread  breaks. 

6.  In  case  the  shuttle  stops  in  the  shed,  the  lay  will  not 
Come  forward,  and  the  loom  will  instantly  stop  working. 

7.  They  will  weave  proportionally  slower,  or  quicker,  ac¬ 
cording  to  the  breadth  and  quality  of  the  web,  which  may  be 
the  broadest  now  made. 

8.  They  may  be  mounted  with  a  harness,  or  spot  heddlcs, 
to  weave  any  pattern,  twilled,  striped,  &c. 

£).  There  is  but  one  close  shed,  the  same  in  both  breadths, 
and  the  strain  of  the  working  has  no  effect  on  the  yarnJbehind 
the  rods.  ✓ 

10.  The  bore  and  temples  always  keep  the  same  proper 
distance. 

11.  There  is  no  time  lost  in  looming,  or  cutting  out  the 
cloth;  but  it  is  done  while  the  loom  is  working,  after  the  first 
time. 

•  •  *  M  #  *  '  ..  * 

12.  The  weft  is  well-stretched,  and  exactly  even  to  the 
fabric  required. 

13.  Every  piece  of  cloth  is  measured  to  a  straw’s  breadth, 
and^narked  where  to  be  cut,  at  any  given  length. 

14.  The  loom  will  work  backwards,  in  case  <pf  any  acci¬ 
dent,  or  of  one  or  more  shoots  missing. 

15.  Every  thread  is  as  regular  on  the  yarn  beam  as  in  the 
cloth,  having  no  more  than  two  threads  in  the  runner. 

16.  If  a  thread  should  appear  too  coarse  or  fine  in  the  web, 
it  can  be  changed,  or  any  stripe  altered  at  pleasure. 

'37. 
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17.  They  will  weave  the  finest  yarn,  more  tenderly,  and 
regularly,  than  any  weaver  can  do  with  his  hands  and  feet. 

18.  When  a  thread  either  of  warp  or  weft  breaks  in  it, 
the  loom  will  instantly  stop,  without  stopping  any  other  loom, 
and  will  give  warning  by  the  ringing  of  a  bell. 

19.  A  loom  of  this  kind  occupies  only  the  same  space  as 
a  common  loom  ;  the  expense  of  it  will  be  about  half  more  ; 
but  this  additional  expense  is  more  than  compensated  by  the 
various  additional  machinery,  employed  for  preparing  the 
yarn  for  the  common  loom,  and  which  my  loom,  renders  en¬ 
tirely  unnecessary, 

20.  The  reeling,  winding,  warping,  beaming,  looming, 
combing,  dressing,  fanning,  greasing,  drawing  bores,  shifting 
huddles,  rods,  and  temples,  which  is  nearly  one  half  of  the 
weaver’s  work,  together  with  the  general  waste  accompanying 
them,  which  is  about  six  per  cent  of  the  value  of  the  yarn, 
and  all  which  occur  in  the  operations  of  the  common  loom, 
do  not  happen  with  my  loom,  which,  by  its  single  motion, 
without  further  trouble,  perforins  every  operation  after  the 
spinning,  till  the  making  of  the  cloth  is  accomplished  ;  by 
which,  independent  of  the  saving  of  the  waste,  the  expense  in¬ 
curred  for  reeling,  warping,  winding,  &c.“  is  saved,  amount¬ 
ing  to  above  twenty  per  cent  of  the  yarn. 

21.  'lhe  heddles,  reed,  and  brushes,  will  wear  longer  than 
usual,  from  the  regularity  of  their  motion. 

22.  More  than  one  half  of  workmanship  will  be  saved  : 
one  weaver  and  a  boy  being  quite  sufficient  to  manage  five 
looms  of  coarse  work,  and  three  or  four  in  fine  work. 

These  advantages,  which  from  experience  my  weaving- loom 
has  been  found  to  possess,  and  which  upon  inspection  will  be 
perceived,  will,  I  presume,  be  esteemed  of  some  magnitude. 

My  loom,  as  now  constructed  and  improved,  is  much  sim¬ 
plified,  so  that  the  manual  labour  requisite  is  trifling;  and  if 
it  is  encouraged  by  the  Society  of  Arts,  I  am  sensible  much 
advantage  will  arise  from  their  approbation,  and  the  publicity 
it  will  in  consequence  receive. 

I  am,  Sir, 

Your  humble  servant, 

JOHN  AUSTIN, 

Certificate*  ' 


/ 
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Certificates  of 
its  utility. 


Copying  ma¬ 
chine. 


Certificates  were  produced  from  Messrs.  Hugh  Cross, 
Matthew  Persten,  and  David  Mutrie,  dated  Glasgow, 
October  12,  1 7pff,  stating  that,  by  appointment  of  the  Cham¬ 
ber  of  Commerce  in  Glasgow,  they  had  inspected  the  Loom, 
constructed  by  Mr.  Austin,  and  were  of  opinion,  that  it  will 
be  found  to  contain  some  ingenious  and  useful  improvements, 
by  producing  saving  and  facility  in  several  of  the  ordinary 
operations. 

Messrs.  Neil,  Mac  vicar,  and  Thomas  IIen  derson,  of 
Edinburgh,  certified  on  the  12th  of  April,  1804,  that  they  had 
seen,  in  the  Trustees  office  there,  the  model  of  Mr.  Austin’s. 
Loom,  and  that  they  thought  it  ingenious,  and  the  best  they 
had  then  seen. 

Further  Certificate,  from  Edinburgh,  dated  April  14,  1804, 
from  Mr.  John  Drummond,  and  from  Messrs.  James 
Reid  and  John  Waugh,  partners  in  the  house  of  Walter 
Bigger  and  Co.  linen-manufacturers,  testify  to  the  ingenuity 
of  Mr.  Austin's  Loom,  and  that  it  is  capable  of  being  employed 
to  the  great  advantage  of  the  manufactures  of  this  country. 

Mr.  Austin  having  left  a  complete  Working-Model  of  his 
Loom  with  the  Society  of  Arts,  &  c.  a  reference  to  it  will  con¬ 
vey  an  idea  of  its  principles,  better  than  any  description  that 
might  be  attempted  ;  as  from  the  variety  of  minute  parts  in  it, 
the  Committee  of  the  Society  have  thought  it  impossible  to 
have  a  drawing  of  it,  upon  their  usual  scale,  which  can  be  ren¬ 
dered  sufficiently  intelligible. 


YL 


Observations  and  Experiments  respecting  the  Art.  of  making 
Copies  of  Written  Paper  by  Pressure.  By  11.  T. 


SIR, 


.A.  Few  years  ago,  a  Machine,  called  a  Copying  Machine, 
was  offered  to  the  Public  for  the  purpose  of  obtaining  a  copy 
from  any  recently  written  paper. 

To  merchants  and  others,  who  are  in  the  habit  of  writiim  a 
grunt  number  of  letters,  &c.  of  which  they  wish  to  have  a 
,  copy 
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copy,  this  invention  has  been  of  so  great  utility,  that  it  has 
now  come  into  very  general  use. 

The  method  of  using  this  instrument,  which  is  a  rolling  Method  of 
press,  is  briefly  this:  Having  covered  the  paper  to  be  copied  using  it. 
with  a  piocc  of  damp  copying  paper  (a  kind  of  white,  thin, 
unsized  paper,  made  on  purpose),  place  it  between  oiled  pa¬ 
pers  on  a  board,  cover  it  with  some  blotting  paper,  and  pass 
it  through  the  press:  a  copy,  which  is  legible  through  the 
copying  paper,  is  thus  obtained  from  writing  that  has  been 
written  only  a  few  hours.  Thus  far  this  machine  fully  an¬ 
swers  the  purpose  ;  but  when  old  writing  is  made  to  undergo  Does  not  an- 

this  process,  no  effect  is  produced.  swer  for  old 

ci  i  i  x  .  writing. 

Should  any  method  be  discovered  of  obtaining  copies  from 

old  writing,  it  would  prove  a  valuable  acquisition  to  many 
persons,  and  to  me  in  particular.  It  is  with  the  view  of  obtain¬ 
ing  information  on  this  subject,  that  l  have  troubled  you  with 
this  letter;  you,  or  some  of  your  correspondents  will,  I  hope,  information 
through  the  medium  of  your  valuable  Journal,  favour  the  this  liead  de¬ 
public  with  some  communication,  that  may  throw  a  light  on 
this  interesting  subject. 

The  following  account  of  a  few  experiments  I  have  made 
will,  perhaps,  be  of  service  in  forming  a  judgment  as  to  the 
means  most  likely  to  succeed ;  or  they  may  be  useful  to  any 
one,  who  may  choose  to  prosecute  the  matter  experimentally* 

I  remain,  Sir, 

Your  obedient  servant. 

To  Mr.  NICHOLSON.  ‘  K.  T. 


sired. 


I  first  tried  the  most  violent  pressure  (both  with  and  with-  j£Xpe riinents 

out  the  substances  hereafter  mentioned),  without  advantage. 

A  moderate  pressure  is  best.  W  riting  can  seldom  be  got  out  Moderate 

pressure  Dost* 

after  it  has  been  written  more  than  24*  hours. 

In  taking  off  writing,  a  considerable  improvement  was  dis¬ 
covered  ;  it  consists  in  covering  the  copying  paper  with  flannel 
instead  of  oiled  paper.  By  glueing  the  copying  paper  on  a 
piece  of  white  paper,  the  writing  is  rendered  more  legible. 
Notwithstanding  these,  and  using  boiling  water  instead  of 
cold,  the  old  writing  continued  refractory. 
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Infusion  of 
galls. 

Green  vitriol. 
Prusiateofpot- 


Solutions  ap-  Mechanical  means  having  failed,  it  was  necessary  to  en- 

jihcd  to  the  crease  the  power  by  the  assistance  of  chemistry, 
writing,  or  the  ....  .  .  . 

copying  paper  ith  this  intent,  I  soaked  cither  the  old  writing  or  the  co* 

pying  paper  in  various  solutions,  and  passed  them  through 

the  press.  Old  writing  is  rendered  blacker  by  being  soaked 

for  some  hours  in  infusion  of  galls,  but  it  has  no  power  to  bring 

it  on  to  the  copying  paper.  » 

Solution  of  sulphat  of  iron  produced  no  effect. 

With  triple  prussiate  of  potash  a  faint  copy  was  sometimes 

j^h,  ~  obtained;  often  it  ha'  no  effect :  a  few  drops  of  sulphuric 

acid  added  to  it  increased  its  power,  but  the  whole  was  ren- 

9  \  t  t 

cl e red  green. 

llidrosulphuret  of  ammonia  has  more  powerful  action  on 

writing  than  any  thing  I  have  yet  tried.  When  this  liquid  is 

poured  on  faded  or  almost  any  kind  of  writing,  it  changes  it 
IT  idrosulphu-  1  .  t  ,  ,  /  ,  .  .  „  , 

ret  of  ammo-  to  an  intense  black  colour.  By  the  aid  of  this  preparation, 

?ia-  I  have  been  enabled  sometimes  to  procure  tolerably  good 

copies,  but  could  not  obtain  a  constant  effect,  though  I  often 

varied  the  progress. 

But  the  action  of  llidrosulphuret. of  ammonia  is  incom¬ 
plete,  the  black  it  gives  to  writing  is  not  permanent,  and  on 
some  writing  it  has  no  effect. 

As  this  substance  appeared  more  likely  to  succeed  than  any 
other,  I  was  induced  to  examine  it  more  particularly,  but  the 
result  has  convinced  me  its  power  is  inadequate  to  the 


purpose. 

The  reason  it  gives  a  black  colour  to  writing  is  this  :  almost 
all  inks  contain  an  excess  of  sulphate  of  iron  ;  the  ammonia 
combines  with  the  acid,  and  the  sulphuretted  hidrogen  with 
the  iron,  forming  the  black  colour;  and  because  different 
inks  contain  different  proportions  of  sulphate  of  iron,  they  will 
not  be  equally  affected  by  the  llidrosulphuret  of  ammonia. 
H idrosulphu-  The  llidrosulphuret  of  iron  is  decomposed  by  the  carbonic 

rc.t  of  iron  de-  ac|(]  Gf  ^foe  atmosphere. 

composed  by  •  , 

the  air. 

The  following  experiments  will  prove  these  positions.  Write 

on  paper  with ; 

No.  1.  A  solution  of  tan. 

No.  2.  A  solution  of  green  sulphate  of  iron. 


No. 
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conns  of  written  paper  by  pressure. 

No.  3.  A  pule  ink  formed  with  green*  sulphate  of  iron 
and  solution  of  tan,  having  excess  of  sulphate. 

No.  4.  An  ink  as  above  with  excess  of  tan. 

Pour  on  the  writings  hidrosulphurct  of  ammonia;  Nos. 
1  and  4-  will  remain  unchanged,  Nos.  2  and  3  will  instantly 
become  intensely  black,  but  No.  2  changes  by  exposure  to  a 
rusty  brown,  and  No.  3  becomes  faint. 

IPhidrosulphuret  of  ammonia  is  poured  into  solution  of  sul¬ 
phate  of  iron,  a  black  powder  precipitates;  when  this  is  ex¬ 
posed  to  the  air  it  turns  to  a  red  rust. 

Although  the  hidrosulphurct  appears  to  have  no  effect  oil 
dry  tannate  of  iron,  yet  when  poured  into  the  ink  No.  4,  it 
changes  it  to  a  red  colour  ;  writing  written  with  this  mixture 
becomes  nearly  black  in  an  hour.  When  filtered,  a  red  sub¬ 
stance  remains,  and  the  filtered  liquor  is  of  the  same  colour. 

1  have  somewhere  seen  it  asserted,  that  ink  consists  of  a 
black  powder  suspended  in  water,  so  extremely  fine  as  to  pass 
with  the  liquor  through  a  paper  filter ;  this  is  not  exactly 
the  case. 

If  ink,  prepared  as  No.  3,  be  exposed  to  the  air  a  short  time 
and  filtered,  a  black  mass  remains  on  the  filter,  and  the  li¬ 
quor  that  passes  through  is  of  a  fine  deep  blue  colour:  if  a 
drop  be  let  fall  from  the  filter  on  a  piece  of  ivory,  and  exa¬ 
mined  immediately,  it  will  appear  a  homogeneous  liquor,  but 
in  the  course  of  a  minute  numerous  black  particles  will 
be  seen  floating  in  it. 

These  effects  are  best  perceived  with  a  glass.  Some  of  the 
filtered  ink  placed  in  a  wine  glass  is  speedily  covered  with  a 
film;  on  shaking  the  glass,  black  pieces  will  be  seen  in  the 
apparently  colourless  liquid,  that  trickles  down  the  sides. 

From  this  it  is  evident,  that  new  ink  consists  of  at  least  two 
substances,  one  soluble  in  water,  and  communicating  to  it  a 
dark  blue  colour,  the  other  an  insoluble  black  powder. 

*  This  was  ill e  green  vitriol  of  commerce  boiled  on  iron  filings  to  de¬ 
prive  it  of  any  excess  of  acid,  and  to  bring  it  to  a  minimum  of  oxigen  ; 
but  1  do  not  know  whether  it  was  exactly  in  that  state.  The  ink  is  of  a 
blue  colour, and  passes  through  the  filter  without  leaving  scarce  any  resi¬ 
duum  :  the  writing  written  with  it  is  at  first  excessively  pale,  but  gradu¬ 
ally  becomes  black. 


Ink  not  simply 
a  black  powder 
suspended  in 
water. 


A  soluble  blue 
and  insoluble 
black  sub¬ 
stance  ; 


It 
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both  probably 
tan  rules  of 
iron. 


Ink  not  well 
understood. 


Queries  res¬ 
pecting  its  na¬ 
ture. 


It  is  highly  probable,  that  these  are  tannates  of  iron,  ililfcr- 
ing  merely  in  the  proportion  of  pxigt*n  which  they  contain, 
especially  as  the  blue  is  changed  into  the  black  by  exposure 
to  the  air. 

The  nature  of  ink  is  at  present  not  well  understood  ;  hut  it 
is  not  my  intention  to  undertake  its  investigation,  I  leave  that 
task  to  an  abler  hand.  I  beg  leave,  Sir,  to  conclude,  by  pro¬ 
posing  a  few  queries  for  your  consideration,  and  for  that  of 
your  correspondents. 

In  what  do  new  and  old  writings  differ  ? 

is  the  difference  in  consequence  of  the  particles  of  the  old 
writing  having  become  more  firmly  united  together  by  time; 
or  is  it  on  account  of  their  having  undergone  some  chemical 
change*?  If  the  latter,  in  what  does  this  change  consist?. 

Is  it  the  tannate  ofiron,  which  hns  suffered  an  alteration  ?  or 
is  it  the  gum,  which  all  inks  contain  ? 

Is  it  there  any  substance  capable  of  dissolving,  w  ithout  de¬ 
composition,  the  black  tannate  of  ironf  ? 


VII. 

Of  Jrio!ct  Purple,  and  the  different  Tints  that  may  he  derived 
from  it ;  by  John  Michael  II  a  ussm  an  f. 

Water  not  the  ATE  R  is  not  the  sole  menstruum  capable  of  extracting 

nriiumofdyes.  ^ie  colouring  parts  of  plants,  in  order  to  enable  them  to  ad¬ 
here  to  alumine  or  oxide  of  iron  fixed  in  any  cloth.  There 
are  vegetables,  as  alkanet  root,  which  give  out  their  colouring 

#  That  it  is  not  on  account  of  a  chemical  action  having  taken  place 
between  the  tan  and  the  gelatine  of  the  paper,  will  appear  from  this,  that 
unsized  paper  yields  a  copy  no  easier  than  any  other. 

t  From  the  experiments  of  Bouillon  Lagrange,  which  render  it  pro¬ 
bable,  that  strictly  there  is  no  suth  thing  as  gallic  acid,  and  from  the 
manner  in  which  ink  is  generally  prepared,  viz.  by  long  boiling,  which 
must  dissipate  the  acid  if  it  exist,  1  have  been  induced  to  omit  taking  it 
into  account. 

|  Annale5  de  Chimie,  vol.  lx.  p  28S,  December,  1806. 
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matter  only  to  alcohol.  I  shall  not  attempt  to  define  the  na¬ 
ture  ot  the  colouring  matter  of  alkanet:  it  is  so  readily  de¬ 
composed  by  the  continued  action  of  heat,  even  below  the  jts  cojour 
temperature  of  boiling  water,  that,  after  it  has  been  extracted  composed  at  a 
by  alcohol,  it  cannot  be  concentrated  by  evaporation  without luvv  ieat’ 
being  destroyed;  so  that  it  is  impossible  to  make  any  farther 
use  ot  the  spi ri tons  part  of  the  tincture  of  alkanet,  as  I  have 
convinced  myself,  by  reducing  a  certain  quantity  to  one 
fourth  by  distillation.  The  alcohol  that  came  over  appeared 
to  me  perfectly  pure  ;  and  the  residuum  was  muddy,  and  un¬ 
fit  for  dyeing.  I  confess  I  was  to  blame  for  not  having  exa¬ 
mined  it  more  thoroughly,  to  see  whether  it  contained  any 
thing  oily  or  resinous ;  hut  I  had  then  no  other  object  in 
view,  than  to  avail  myself  of  the  colouring  properties  of  alka- 
nct,  with  which  I  had  reason  to  be  satisfied. 

On  mixing  a  sufficient  quantity  of  spirituous  tincture  of  Tincture  of  . 

alkanet  with  six  or  eight  parts  of  pure  water  in  a  copper  Alkanet,  with 
.  ..  ...  G  or  8  parts  ot 

boiler  ;  and  afterward  dyeing  in  it  hanks  of  cotton  prepared  water. 

for  Adrianople  red,  according  to  my  process  inserted  in  the  Qave  cotton 
Annals  de  Chimie,  year  10,  by  Mr.  Chaptal,  at  that  time  prepared  for 
Minister  of  the  Home  Department;  at  the  expiration  of  an  ^nanoPlc 
hour,  raising  the  fire  gradually  till  the  bath  was  brought  to  boil, 
they  were  of  a  fine  violet  purple  colour.  To  produce  tins  colour  a  finc  pUrpjc 
constantly  of  the  greatest  brightness,  the  cotton  must  not  be 
made  dull  by  the  preliminary  preparations,  and  consequently 
must  not  be  galled.  The  linsed  oil  l  employed  for  the  prepa¬ 
ration  was  boiled  with  ceruse,  taking  care  not  to  burn  it,  that 
it  might  not  soil  the  cotton. 

d  he  great  lustre  of  this  violet  purple  on  cotton,  which  sur-  ^  alustre  s u- 

passcs  that  of  the  finest  satin  dyed  in  the  common  manner,  Perior  ty 

of  satin, 

suggested  to  me  the  idea  of  producing  it  in  fine  printed  goods. 

My  expectations  were  so  far  answered  with  success,  that  we 

presently  manufactured  some  whole  pieces  of  long  shawls, 

with  a  ground  of  this  colour,  for  Mr  Soehne,  Sen.  and  Co.  of 

Paris,  who  received  them  a  few  years  ago,  and  admired  them 

very  much.  They  found  the  price,  however,  too  high  for  the  , 

J  J  1  ’  .  hut  too  ex¬ 

times.  Formerly,  when  it  was  common  for  ladies  of  fashion  pensive  for  the 

to  wear  printed  calicoes  both  in  summer  and  winter,  it  was  PrCsCUl  tinie** 
necessary  for  those  who  would  force  a  business  to  have  arti¬ 
cles 
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cles  of  this  kind  of  very  high  price.  I  had  proofs  of  this  two 

In  1775,  rich  and  thirty  years  ago,  when  1  lived  at  Kouen ;  for  having  then 

P  r  t '  i  t  >  •‘■yhl  • 1  a  p,w  cr0wn  pieces  of  ten  ells,  of  a  very  rich  pattern,  to  sell  on 
Rouen  lor  7  .  1  .  J  \ 

/I  lj  li  a  commission,  1  disposed  of  them  without  difficulty  at  two  and 
yarc,‘  thirty  louis  a  piece.  These  articles  were  from  the  nmuulac- 

Mr.von  Schule  ^ory  of  the  illustrious  John  llenry  von  Scliule,  ot  Augsburg, 
the  first  manu-  who  is  well  and  justly  entitled  to  lie  styled  illustrious,  as  the 
printed  goods  *irs*  manufacturer  in  Europe,  who  carried  the  printing  of 
iu  Europe.  calicoes  to  great  perfection  and  extreme  beauty.  His  arti¬ 
cles  have  made  so  much  noise  in  all  parts* of  the  mercantile 
world,  that  the  emperor  of  China  desired  to  see  them,  and 
admired  them  in  comparison  with  the  productions  of  his  own 
dominions. 

i 

Cottons  intended  to  be  printed  with  violet  purple  grounds, 
and  to  have  any  white  figures,  require  to  be  very  well 
bleached,  that  they  may  be  muddied  as  little  as  possible  in 
dyeing:  for,  though  the  violet  purple  is  such  a  fixed  colour, 
as  to  support  the  action  of  the  alcaline  lixivium  of  oxii  enized 
muriate  of  potash, without  being  much  weakened,  the  white  is 
festered  but  slowly. 

Alumine  fixed  in  the  cloth,  and  saturated  with  the  colour- 

iiny  br^lye.r  ln?  particles  of  tincture  of  alkanet,  will  still  admit  the  colour- 

upon  the  alka-  ing  matter  of  other  vegetable  or  animal  substances;  which 

'  s  1  a  ’  U)  gives  rise  to  an  infinite  number  of  other  tints,  that  may  be  in- 
rary  the  hues.  ”  J 

creased  indeti tritely,  by  more  or  less  diluting  the  acetate  of 
alumine  employed  in  the  printing;  and  by  dipping  the  violet 
purples,  and  their  derivative  tints,  thus  produced,  in  a  bath 
of  madder,  cochineal,  kevmes,  brazil,  weld,  quercitron,  &o. 
By  mixing  tliese  drugs  in  different  proportions,  the  tints  may 
be  greatly  increased  in  number;  and  still  farther  by  mixing 
more  or  less  acetate  of  iron  with  the  concentrated  or  diluted 
solution  of  acetate  of  alumine. 

Cotton  printed  with  oxide  of  iron,  or  a  Concentrated  solution 

Alkanet  wth  acet;ite  of  iron,  tak£s  a  greenish  black  from  the  tincture  of 
oxide  ot  iron.  ,  ,  . 

alkanet:  and  by  diluting  the  solution  oi  acetate  of  iron  in 

different  proportions,  we  shall  obtain  a  great  variety  of  grays, 

more  or  less  deep,  and  more  or  less  green.  These  tints  are 

equally  susceptible  of  variation  by  means  of  the  dyeing  drugs 

Other  colours  ulread>'  mentioned. 

printed  by  the  If  wc  wish  to  produce  other  colours  by  the  side  of  the 
sideo,it-  "  ground 


ON  CAST  IRON. 


185 


ground  of  purple  violet,  or  its  derivative  tints,  without  per¬ 
ceptibly  altering  this  ground,  it  is  necessary,  before  the 
blocks  with  other  mordants  are  applied,  to  pass  the  alkanet  - 
ground  through  dilute  sulphuric  acid,  to  carry  off  the  alu- 
miue,  that  has  been  left  untouched  by  the  colouring  parti¬ 
cles  of  the  alkanet.  The  purple  and  its  derivative  tints  will 
be  reddened  a  little  indeed  by  the  action  of  the  acid,  without 
however  being  much  weakened. 

Linen  prepared  in  the  same  manner  as  cotton  presents 

nearly  the  same  colours  and  tints  when  dyed  with  tincture  T  •  , 

J  J  .Linen  may  bt 

of  alkanet ;  and  admits  the  same  variations  by  means  of  other  dyed  with  al- 
colouring  drugs,  or  the  acetate  of  iron.  kanet. 

The  same  may  be  said  of  silk  properly  alumed.  It  affords  an(j  silk, 
very  brilliant  colours  by  being  passed  through  tincture  of 
alkanet;  which  however  only  gives  the  silk  a  muddy  tinge, 
if  it  be  prepared  with  a  solution  of  tin  of  any  kind,  instead  hut  not  with 
of  being  alumed.  This  shows  the  little  affinity  of  the  solutiono^t'n* 
oxide  of  tin  for  the  colouring  particles  of  alkanet,  which 
produce  no  better  effect  on  linen  or  cotton,  prepared  with  so¬ 
lutions  of  the  salts  of  tin. 

The  same  inconvenience  would  probably  take  place  with  ^  ^ 
wool,  which  I.have  not  treated  with  tincture  of  alkanet:  but 
no  doubt  it  would  exhibit  nearly  the  same  colours  as  cotton, 
linen,  or  silk,  after  having  been  well  alumed. 


VIII. 


On  Cast  Iron ;  by  Professor  Proust.* 

Gray  and  black  cast  iron  afford  an  aromatic  hidrogen, 
w  hich  appears  to  me  to  hold  in  solution  a  part  of  the  oil  that  Aromatic  hi- 
is  formed  during  their  solution  in  acids.  This  hidrogen  gJay  and  black 
burns  heavily;  and  its  flame  is  tinged  with  yellow  and  green,  cast  iron. 
Four  inches  of  this  gas,  however,  burned  with  eight  of 
oxigen,  consumed  only  two,  or  no  more  than  pure  hidrogen 
would  have  done.  The  residuum  did  not  render  lime-water 
turbid.  I  suspected,  therefore,  that  the  oily  particles  might 

*  Journal  de  Phisique,  vol  Ixiii.  p.  463,  December,  1806. 
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have  escaped  combustion  ;  but  we  must  not  forget,  that  very 
small  quantities  of  carbonate  of  lime  are  soluble  in  lime-water. 

Six  inches  of  this  gas,  and  sixteen  of  oxigenized  muriatic 
gas  were  reduced  iu  the  space  of  an  hour  to  half  an  inch,  the 
greater  part  of  which  was  still  oxigenized  muriatic  gas.  A  cloud 
wits  formed  at  the  instaut  of  mixture,  and  a  light  greasy  pel¬ 
licle  floated  on  the  surface  of  the  water, but  I  was  not  able  to 
examine  it.  This  gas  likewise  contains  phosphorus.  Phos¬ 
phorus,  in  fact,  must  occur  in  cast  iron  oftener  than  is  ima¬ 
gined  ;  for  1  have  perceived  a  phosphate  in  almost  all  the 
solutions  of  our  Spanish  cast  iron.  Put  beside  the  ore  there 
are  some  kinds  of  charcoal  that  contribute  to  this.  That  of 
the  evergreen  oak,  for  instance,  must  contain  either  phos¬ 
phorus  or  a  phosphate,  since  the  latter  is  found  in  its 
ashes* 


Their  Plumbago. 


Carbon  sepa-  The  carbon  separated  from  cast  iron  lkas  the  leaden. ap- 

iron1  iT  ears  1  Peararlce>  and  scaly  texture  of  plumbago  ;  particularly 

like  plumbago,  when  it  has  been  thoroughly  freed  from  iron  by  the  muriatic 
Is  plumbago  acid  :  but  is  plumbago  in  fact  a  combination  of  iron  with 
a  carburet  .  carben,  a  metallic  carburet,  as  it  has  been  considered  ever 
since  the  time  of  Scheele  ?  His  own  experiments,  in  con¬ 
junction  with  some  particular  facts,  lead  me  to  doubt  this; 
and  I  am  at  present  fully  persuaded,  that,  before  we  give  im¬ 
plicit  credit  to  this  combination,  it  would  be  proper  to  sub¬ 
ject  it  to  a  fresh  examination. 


Supercarburetted  Cast  Iron. 

Cast  iron  over-  I  had  occasion  to  examine  some  cast  iron  that  had  been 

carbon  by  long  i*ennea  according  to  Ungnon  s  pnncipk‘6,  or  by  keeping  it  a 
fusion,  long  time  in  fusion.  The  cannons  made  of  it  were  proved 

by  the  corps  of  artillery  under  the  reign  of  Charles  III,  and 
would  not  stand  the  trials. 

This  iron,  when  broken,  had  not  the  granulous  appear- 
Its  appearance  .  .......  .  ,  1 

and  properties  ance  gra}T  cast  iron  :  exhibited  to  the  eye  a  heap  of  small 

needly  cones,  very  obtuse,  between  which  micaceous  scales  of 

plumbago  were  visible  when  inspected  with  a  lens.  The 

superabundance  of  this  facilitated  the  crystallization.  Under 

the  hammer  it  is  compressed,  aud  crumbles.  The  file  cuts 

• 

it 
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it  very  easily.  A  skilful  workman  succeeded  in  forcing  a 
piece  without  melting  it,  and  formed  a  plate  of  it,  which,  af¬ 
ter  tempering,  appeared  to  be  very  steely.  Hence  I  conceive 
it  follows,  that,  if  cast  iron  gain  in  metallization  by  continu¬ 
ing  the  heat,  it  loses  by  the  diminution  of  its  oxide  a  princi¬ 
ple,  that  seems  indispensable  to  the  solidity  of  its  texture. 

If  this  oxide,  which  serves  the  purpose  of  interlacing  the  Tough  cast 

metallized  parts,  and  of  preserving  a  more  complete  conti-  ir°n>  as°lution 
.  .  ,  .  .  ®  of  oxide  of 

guity  between  them,  happen  to  be  deficient,  the  liquidity  of  jron  in  the 

the  fused  mass  cannot  avoid  being  diminished,  and  its  place  metal* 

must  be  supplied  by  carbon,  to  keep  up  this  effect.  But 

when  the  iron  owes  it  liquidity  to  this  new  principle,  it  is  far 

from  having  the  same  coherence  or  tenacity  as  in  the  former 

case.  Whatever  may  be  thought  of  this  opinion  by  those 

metallurgists,  who  are  engaged  in  casting  artillery,  I  conceive 

it  will  be  of  use  to  them,  to  preserve  the  history  of  these  facts. 

But  if  we  continue  for  the  present  to  consider  the  carburet  If  a  carburet, 

of  iron  as  an  actual  combination,  we  must  allow,  that  its  ex-  stl11  adcom-'  | 

istence,  or  its  solution  in  cast  iron,  affords  us  an  example  of  a  with  an  excess 

combination,  a  compound  with  the  excess  of  one  of  its  ele-  °f  oneo^its 

ments,  or,  if  you  please,  of  another  kind  of  union,  to  which 

Mr.  Berthollet  does  not  appear  to  me  to  give  a  full  assent. 

I  have  examiued  cast  iron  obtained  with  the  pit-coal  of  As-  Cast  iron  im- 

turia  in  furnaces,  that  had  neither  the  height,  nor  strength  of  Perfeftly  re* 

.  .  0  0  ducedby  pit 

blast,  commonly  required  to  reduce  iron  ore  by  this  combust  coal. 

tible.  This  cast  iron,  on  coming  out  of  the  crucible,  boiled 
till  it  began  to  fix.  The  result  was  white,  blistered  masses, 
fit  for  nothing  but  making  cannon  balls.  It  was  easy  to  see, 
that  this  ebullition  was  nothing  but  a  continuation  of  the  ef¬ 
fervescence,  which  had  not  terminated  in  the  furnace. 

Its  solution  confirmed  this  opinion,  for  it  afforded  infinitely  Afforded  less 
less  hidrogen  than  white  cast  iron.  hidrogen. 

The  labours  of  Bergman,  Berthollet,  and  many  other  sci-  .rQn  rg 
entific  men,  confirmed  by  the  methods  practised  in  England,  tains  oxide  in 
to  promote  the  disoxidation  of  the  parts  in  which  this  process  solut^on* 
lias  not  taken  place,  scarcely  admit  of  a  doubt,  that  cast  iron 
is  nothing  but  metallic  iron  serving  as  a  menstruum  to  a  por¬ 
tion  of  its  oxide.  But  are  not  such  solutions  so  many  exam¬ 
ples  of  compounds  dissolved  in  an  excess  of  one  or  other  of 
their  elements  ? 

O  <2  Sulphurate 
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Analogous  in¬ 
stances. 


Copper. 


Silver. 


Superphos- 
phurretted  car¬ 
bon. 

Amalgams. 


Water. 


Hidrogen. 


Miclrurets. 


Various  com¬ 
pound  solu¬ 
tions  in  che¬ 
mistry. 


Sulphurate  of  copper  dissolves  in  copper,  one  of  its  elements. 
The  black  coppers  contain  it-,  and  even  sulphurate  of  iron  and 
sulphurate  of  silver  likewise.  YVe  may  presume  from  these 
instances,  therefore,  that  there  would  be  nothing  extraordi¬ 
nary  in  finding  sulphurets,  phosphurets,  and  carburets,  dis¬ 
solved  in  their  respective  metals  ;  and  consequently,  to  see 
these  metals  dissolve  other  oxides.  If  cast  iron  be  an  instance 
of  this,  that  of  the  oxide  of  copper  in  its  metal  is  another,  for 
which  we  are  indebted  to  Mr.Chenevix  ;  and  the  experiment 
of  Fernandez  on  the  solution  of  muriate  of  silver  in  its  metal 
is  a  third. 

FMiosphuret  of  carbon  is  a  compound,  that  dissolves  in 
phosphorus,  one  of  its  elements,  in  w  e  know  not  what  pro¬ 
portions. 

Amalgams  are  compounds,  some  of  which  appear  to  be 
propoi  tional,  and  others  not.  Some  separate  from  the  excess 
of  mercury,  and  afford  means  of  studying  them  :  others  re¬ 
main  in  complete  solution  in  it  in  progressive  quantities,  the 
extent  of  w  hich  is  not  known. 

Water  is  a  compound,  which  by  the  assistance  of  circum¬ 
stances  dissolves  in  oxigen  gas,  and  in  hidrogen  gas,  or  in 
either  of  its  elements. 

Hidrogen  is  an  element  of  fat  oils,  volatile  oils,  camphor, 
&c.;  but  we  find,  that,  during  their  passage  in  vapour  through 
a  :ed  hot  gun-barrel,  hidrogen  can  disengage  itself  ffbm  the 
coal,  and  dissolve  a  part  of  these  vapours. 

Nothing  surely  can  be  objected  to  our  considering,  by  an 
extension  of  these  principles,  solutions  of  sulphur,  phospho¬ 
rus*  carbon,  arsenic,  zinc,  &c.  in  hidrogen,  not  as  simple 
solutions  without  any  measure,  but  as  so  many  compounds 
in  due  proportion,  as  so  many  hidrurets  of  sulphur,  phos¬ 
phorus,  &c.  which  an  excess  of  the  solvent  may  hold  in 
solution. 

If  we  cast  our  eye  over  the  whole  field  of  chemical  science, 
we  shall  discover  there  too  a  multitude  of  compounds, 
which  dissolve  others  ;  some  in  proportions  that  are  easily 
estimated  by  a  separation  of  the  excess  ;  and  others,  that,  not 
yielding  to  this  method,  continue  to  fluctuate  in  the  ocean  of 
indeterminate  quantities  :  so  that  even  at  the  present  hour 
we  are  ignorant,  whether  we  ought  to  place  in  the  same  line 

the 
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the  compounds  that  are  confined  to  constant  proportions,  and 
those  that  are  subject  to  none,  though  both  are  the  result  of 
tiie  same  power- 

Mr.  Berthollet,  in  his  Third  Series  of  Inquiries  concerning 
Affinities,  expresses  himself  thus  : 

“  Proust  asserts,  that  compounds,  the  proportions  of  which  Objection  of 
are  fixed,  may  unite  with  an  excess  of  one  of  their  elements  1JLlllu,lla* 
in  an  indefinite  proportion  ;  without  defining  the  characters, 
that  distinguish  combination  from  this  other  kind  of  union. 

It  is  obvious,  that,  in  consequence  of  the  latter  distinction,  it 
would  be  difficult  to  object  to  him  any  observation,  which  he 
would  not  find  means  to  explain.” 

If  the  preceding  facts,  to  which  many  others  might  be  prousps  an- 
added,  since  the  works  of  the  elder  chymists  are  loaded  wuth  swer. 
them,  sufficiently  prove  the  existence  of  these  kinds  of  union, 
or  solutions  of  compounds  by  their  elements,  or  even  by  other 
compounds ;  it  would  appear  to  me  superfluous  to  insist  longer 
upon  them :  but  I  have  been  able  to  make  them  concur  in 
the  explanation  of  certain  phenomena,  without  any  contra¬ 
diction  of  principles.  As  to  the  characters  that  distinguish 
them,  or  ally  them  to  those  compounds  that  range  under  the 
laws  of  proportion,  I  am  entirely  of  Mr.  Berthollet  s  opinion. 

But  how  should  I  define  those  characters?  All  the  elements 
of  such  unions  are  not  sufficiently  known.  Chemistry  not 
having  yet  called  for  their  being  subjected  to  a  particular 
study,  it  is  enough  for  the  present  to  exhibit  them  as  incon¬ 
testable  facts,  till  reflection  determines  their  proper  place  in 
the  edifice  of  science* 

Hidrate  of  Iron . 

Mr.  William  Talaker,  our  collector  for  the  Cabinet  of  a  fine  yellow 

Madrid,  found  a  very  fine  yellow  ochre  in  the  mountains  of ocV,rc’  co“7  , 

r-  at  i  •  r  •  ,•  taming  a  little 

Artana,  in  the  kingdom  ot  V  aleutia.  It  contains  a  little  carbouate  of 

carbonate  of  lead,  though  there  is  no  mine  of  that  metal  in  lead- 

the  neighbourhood.  This  was  taken  up  by  weak  nitric  acid, 

w  ithout  altering  the  colour  of  the  mineral. 

This  ochre,  freed  from  lead  and  carefully  dried,  was  sub-  ~ 

J  ]  On  dis* illation 

jected  to  distillation  in  a  retort  of  ten  inches  capacity.  The  gave  out  r  of 
aqueous  vapour  that  arose  completely  expelled  the  air  from  water* 
the  retort,  and  with  it  about  half  an  inch  of  carbonic  acid 

gas 


190 


FILTERING  STONE. 


Muriatic  acid 
separated  '44 
of  sand. 

Hidrate  of  red 
oxide. 


Hidrate  of 
black  oxide  in 
carbonate  of 

iron. 


Filtering 
stones  suppos¬ 
ed  to  be  arena¬ 
ceous. 


Kirwan  men¬ 
tions  one  part¬ 
ly  calcareous. 


gas.  A  hundred  parts  of  the  ochre  freed  from  lead  were 
reduced  to  eighty-eight  of  a  pretty  tine  red  powder.  The 
product  was  pure  water. 

Muriatic  acid  applied  to  the  residuum,  separated  forty- 
four  parts  of  sand  :  consequently  there  were  forty-four  parts 
of  red  oxide  likewise. 

If  forty-four  parts  of  this  oxide  were  combined  with  twelve 
of  water,  one  hundred  parts  must  have  been  united  with 
twenty-seven  in  this  oxide.  It  was  therefore  a  hidrate,  with 
base  of  red  oxide. 

If  the  red  oxide,  which  is  generally  less  disposed  to  enter 
into  combination,  be  capable  of  producing  a  hidrate,  must 
not  the  black  oxide  be  much  more  so  ?  The  hidrate  of  iron 
then  with  base  of  oxide  at  a  minimum  will  be  found  some 
day,  either  pure,  or  in  a  compound  of  this  metal.  I  am  of 
opinion  it  is  in  this  state,  that  it  makes  a  part  of  the  car¬ 
bonate  of  iron,  the  base  of  which  is  always  at  a  minimum. 


IX. 

On  Filtering  Stones ,  and  the  Method  of  determining  the  spe¬ 
cific  Gravity  of  Substances  with  large  Pores.  By  Mr. 
Guyton  *. 

■Both  Linneus  and  Wallerius  have  spoken  of  a  filtering 
sandstone:  cos  filtrum  particulis  arenaceis  cequalibus,  aquam 
transmitiendo  stillans :  cos  particulis  arenaceis  pnris  aquam 
transmittens.  On  their  authority  most  mineralogists  have 
classed  these  stones  among  the  varieties  of  arenaceous  quartz : 
but  we  do  not  find,  that  they  had  ascertained  whether  the 
silex  in  them  were  pure,  or  merely  the  predominant  princi¬ 
ple.  The  former  appears  however  to  be  the  most  general 
opinion,  since,  excepting  one  passage  in  Kirwan,  where  he 
mentions  the  pierre  de  liais  among  the  silicicalcareous  stones 
as  porous,  and  used  for  filtering f,  we  do  not  find  in  the 

*  Annales  de  Chimie,  Vol.  LX,  p  121.  Nov.  1806. 

-f  Elements  of  Mineralogy,  Vol.  I.  p.  102. 

most 
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most  modern  works  on  mineralogy  anv  mention  of  that  kind 
of  stone,  which  is  so  much  used  at  Paris  for  filtering  water, 
and  the  advantages  of  which  have  been  confirmed  by  an  ex¬ 
perience  of  more  than  thirty  years. 

This  is  a  yellowish  free  stone,  of  a  middle-sized  grain,  Common  fil- 
soft  enough  to  be  cut  with  a  toothed  saw,  easily  admit-  S  °”e  ° 
ting  its  grain  to  be  rubbed  out  by  the  fingers,  and  yield¬ 
ing  a  fine  powder,  by  rubbing  two  pieces  against  each 
other. 

I  found  its  specific  gravity  to  be  2*322.  A  piece,  weigh-  Spec  grav. 
ing  while  dry  102*155  grammes,  weighed  114*5,  after  it  had 
lain  ten  minutes  in  water,  though  it  was  carefully*  wiped  ; 
which  gives  an  increase  of  12*545  grammes,  or  very  near  an 
eighth  of  its  weight. 

A  hundred  decigrammes  of  this  stone  dissolved  slowly  in  Effervesced 
diluted  nitric  acid;  and  the  carbonic  acid  gas  evolved  occa-  Wlt  1  auts* 
sioned  a  diminution  of  weight  of  33*59,  including  the  small 
quantity  of  water,  which  it  always  carries  off  with  it. 

The  filtered  solution  left  only  12*11  of  siliceous  earth. 

The  lime  precipitated  by  sulphate  of  pot-ash  gave  139  of 
sulphate  of  lime. 

Hence  we  may  deduce  the  composition  of  this  stone,  con¬ 
sisting  of 

Carbonate  of  lime  .  87*89  its  component 

Silex . . .  12*11  pans. 
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I  was  desirous  of  knowing  the  place  where  this  stone  was  place  where 

found  in  strata,  of  sufficient  extent,  to  supply  the  shops  that  found  kept  se- 

^  1  cret. 

yyork  it  up  into  filters  for  water;  but  from  all  my  inquiries, 
and  what  information  1  could  get,  it  appeared,  that  the  in¬ 
ventor  of  these  filtering  stones,  who  has  thus  rendered  areal 
service  to  society,  has  thought  proper  to  keep  the  knowledge 
to  himself. 

In  consulting  the  description  given  by  Mr.  Brisson,  how-  Many  similar 
ever,  in  his  Treatise  on  Specific  Gravity,  of  the  stones  used  stones  usef’ m 


for  building  in  Paris  and  its  environs,  from  the  collections 
or’  Perronet  and  Waillv,  several  are  found  to  exhibit  the 
same  characters  so  completely,  that  we  cannot  doubt  tiieir 

possessing 


building. 
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possessing  the  same  properties,  and  being  applicable  to  the 
same  uses.  * 

There  are  ten  in  particular,  that  resemble  it  in  want  of 
hardness,  and  size  of  grain,  and  that  are  capable  of  receiving 
into  their  pores  from  eight  to  twenty-five  hundredths  of  wa¬ 
ter:  such  are,  among  others,  those  from  Mai  I  let  quarries, 
at  St.  Leu,  and  from  the  quarries  at  Yergelet,  Gentilly, 
St.  Germain,  Conflans,  St.Honorine,  and  Boure,  near  Mont¬ 
richard. 

The  samq  author  mentions,  in  the  series  of  sand  stones, 
under  the  name  of  Jittering  sand  stone ,  a  piece'  from  a  stone 
used  as  a  filter,  that  absorbed  a  tenth  of  its  weight  of  water; 
while  the  crystallized  siliciferous  carbonate  of  lime  of  Fon¬ 
tainebleau  did  not  absorb  quite  four  thousandth  parts  ;  and 
True  sand  among  the  true  sand  stones,  such  as  those  used  by  paviors, 

stones  absorb  cut]ers  & c,  and  even  those  in  which  the  remains  of  organ- 
much  less  wa-  ...  y 

ter.  ized  bodies  sometimes  occur,  there  are  none  that  admit  so 

much.  These  circumstances  lead  to  the  supposition,  that 
the  specimen  subjected  to  this  trial  by  Mr.  Brisson  actually 
belonged  to  a  filter  of  the  same  kind  as  those  now  generally 
used  ;  and  that  he  gave  it  the  name  of  sand  stone,  merely 
from  the  preconceived  notion,  that  the  property  of  filtering 
existed  only  in  stones  of  this  species. 

The  properfil-  We  may  conclude  then,  that  the  filtering  stone  employed 

carbon  a  t^of1  f°r  domestic  purposes  at  Paris  is  not  a  sand  stone,  but  a 
lime,  with  -12  carbonate  of  lime,  containing  only  12  or  13  per  cent  of  si- 
°r  1  o°f  sntx-  jeXj  suc|1  a  state  of  aggregation,  as  to  leave  pores  suffi¬ 
ciently  open  to  admit  water  to  run  out  of  them  gradually  as 
they  imbibe  it that  it  differs  not  only  from  the  sand  stones 
with  siliceous  cement,  but  likewise  from  the  argillaceous 
sand  stones,  such  as  the  grindstones  of  Geneva,  Brives,  &c. 


which  in  time  imbibe  a  pretty  considerable  quantity  of  water, 
but  let  it  pass  through  with  much  more  difficulty  :  and  that 
several  of  the  quarries  I  have  pointed  out  from  Mr.  Brisson 
may  have  calcareo-siliceous  strata  of  the  same  nature,  and 
possessing  the  same  property. 

To  remove  all  doubts  on  this  head,  it  appears  to  me  ne¬ 
cessary  to  offer  some  remarks  on  the  mode  of  determining 
the  specific  gravity  of  substances  with  large  pores. 

^'/mining  ^  II  may  aPPear  surprising,  that  1  assign  to  the  stone  I  have 

described 
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described  and  analysed,  a  specific  gravity  of  2*322;  while  specific  gravity 
Mr.  Brisson  gives  no  more  than  1*232  for  that  of  the  piece  sub' 

of  filtering  stone,  which  I  have  mentioned  as  serving  to  es- 
tabish  a  similarity.  But  it  must  be  considered,  that,  to  ob-  from  supposed 
tain  this  result,  Mr.  Brisson  adds  to  the  weight  necessary  to  corrections, 
restore  the  equilibrium,  when  the  substance  is  immersed  in 
water,  the  weight  of  the  quantity  of  icater  that  has  penetrated 
it.  Such  was  the  method  adopted  by  the  author,  for  sub¬ 
stances  capable  of  imbibing  water,  which  appears  to  me  to 
yequire  a  farther  examination,  though  followed  by  many  na¬ 
tural  philosophers.  It  is  true  Mr.  Brisson  gives  to  the  spe¬ 
cific  gravities  of  these  same  substances  a  second  expression, 
derived  from  a  calculation,  in  which  the  absolute  weight,  or 
the  weight  taken  in  air,  is  increased  bv  the  weight  of  the 
water  absorbed.  But  neither  of  these  expressions  can  give 
the  true  ratio  of  the  mass  of  matter  to  the  actual  place  it 
occupies ;  since  in  the  first,  that  water  is  reckoned  as  dis¬ 
placed,  which  only  succeeds  to  the  air  that  before  occupied 
the  pores,  and  which  ascends  in  bubbles  from  every  part  of 
the  surface ;  and  in  the  second,  the  w  eight  of  the  mass  is 
confounded  with  that  of  the  fluid  employed  to  circumscribe 
its  solid  parts. 

In  fact,  if  I  had  proceeded  on  this  principle,  I  should  But  no  correo 
have  found  the  specific  gravity  of  the  filtering  stone  no  more  *vhen\h?&u£ 
than  1*813,  which  comes  very  near  to  that  assigned  by  Mr.  stance  is  suffi- 
Brisson.  O11  the  other  hand,  if  we  apply  to  the  data  of  his  ^abie  ^ 
experiment  the  simple  calculation  of  dividing  the  weight  of 
the  body  in  air  by  the  weight  necessary  to  add  to  restore 
the  equilibrium  when  it  was  weighed  in  w  ater,  we  shall  have 
as  the  quotient  2*39 1>  consequently  still  a  little  more  than 
the  same  calculation  for  the  stone  I  examined  gave  me. 

Sand  stones  and  filtering  stones  are  not  the  only  fossil  Other  fossils 

substances,  that  receive  into  their  pores  the  surrounding  penetrable  by 

A  ^  water. 

medium.  Chalcedonies,  pitchstones,  steatites,  asbestos, 
mesotype,  schists*,  some  micas,  and  even,  according  to 
Gerhard,  some  varieties  of  jade,  are  more  or  less  penetrable 
by  water. 

*  Mr.  Ludicke  has  described  some  hard  schists,  which  he  found  to 
imbibe  and  part  with  moisture  so  regularly,  that  they  were  capable  of 
answering  the  purposes  of  an  hygrometer. 

This 


J  specific  gravity  of  porous  substances.  .. 

Spec  gravity  This  property  unquestionably  ought  to  be  noticed  in  de- 
sought  by  the  scrjbing  them:  it  makes  a  part  of  the  characters,  the  aid  of 

naturalist,  as  ®  .  .  ,  r  ..  A  .....  .. 

illustrating  the  which  is  requisite  to  the  naturalist  in  discriminating  species; 

nature  oi  bo-  but  when  he  seeks  the  true  specific  gravity  of  any  substance, 
dies  1 

it  is  to  acquire  a  more  intimate  knowledge  of  its  nature,  not 

to  derive  from  the  measure  of  a  surface  full  of  pore^,  and 

roughened  with  asperities,  a  gross  calculation  of  the  solidity 

of  its  mass,  as  if  his  object  were  the  estimation  of  a  load. 

The  problem,  which  it  is  of  real  importance  to  the  pro¬ 
gress  of  science  to  solve,  is  to  determine  the  exact  ratio, 
that  the  proper  substance  of  the  body  under  examination 
bears  to  the  bulk  of  its  contiguous  parts,  that  leave  no  more 
spaces  into  which  the  surrounding  fluid  can  have  access. 
The  water,  which  is  absorbed  as  the  air  escapes,  can  no  more 
be  considered  as  water  displaced  by  the  solid,  than  that  im¬ 
bibed  by  a  sponge;  and  we  should  fall  into  a  great  error,  if 
Spor  gray  of  we  were  to  estimate  its  density  on  this  principle.  It  would 
soluble  sub-  be  superfluous  to  say,  that  in  all  cases  we  suppose  the  water 

stance  ,  found  ymve  no  c]iemical  action,  as  it  has  on  salts;  for  then  the 

by  Say  s  stere- 

ometer  •  hydrostatic  balance  could  not  even  give  an  approximation  to 

the  truth, and  we  must  have  recourse  to  Say’s  stereometer*; 

or  if  we  have  not  this  ingenious  instrument,  which  is  not  yet 

or bv  weighin'--  “1  very  general  use,  we  must  employ  a  fluid  that  has  no  ac- 

in  a  fluid  that  tion  on  the  subject  to  be  examined,  as  for  instance,  water 

will  not  hs-  completely  saturated  with  the  same  salt.  Thus  I  used  a 
solve,  or  is  al  1  J 

icadv  saturat-  saturated  solution  of  nitrate  of  potash,  when  I  was  engaged 

ed  wrh  them  .  jn  ai<  j •,  as  member  of  the  committee  appointed  bv 

as  gunpowder  .  rrj 

in  solution  of  the  minister  at  war,  to  give  a  comparative  tabl£  of  the  spe- 
rulre*  cific  gravities  of  all  the  different  kinds  of  gunpowder  used 

in  the  fleets  or  armies  of  various  nations. 

The  same  principles  led  me  to  suspect,  a  few  vears  ago, 
Errour  in  rc-  errour>  into  which  most  mineralogists  had  fallen,  in 

gard  to  pumice  ascribing  to  pumice  stone  a  specific  gravity  even  inferior  to 
that  of  water.  Mr,  Klaproth  observes,  in  bis  analysis  of 
that  of  Lipari,  that,  though  it  contains  more  than  0*17  of 
alumine,  it  is  not  at  all  attacked  by  acids:  this,  added  to  the. 
hardness  we  find  in  its  smallest  particles,  though  tliev  are 
easily  separable,  indicate  a  state  of  combination  inconsistent 


stone. 


*  See  a  description  of  it,  Annales  do  Chimie,  Vol.  XXIII.  p.  5. 
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w  ith  the  idea  of  rarefaction  attached  to  such  lightness.  It  i9 
evidently  owing  therefore  to  the  multitude  of  pores  and  hol¬ 
low  spaces,  into  which  the  water  cannot  penetrate,  to  cir¬ 
cumscribe  the  volume  of  the  solid  parts.  Powdered  pumice  lts  sPec-  grav- 
6tone  afforded  me  a  specific  gravity  of  2* *142*;  and  this  is  porous  sub_ 
the  only  method  of  weighing  hydrostatically  porous  bodies,  stance?  should 
so  as  to  obtain  a  constant  expression  of  their  density,  truly  po^cr  111 
comparable,  and  affording  a  just  idea  of  the  power  of  ag¬ 
gregation  possessed  by  their  integrant  parts,  whicli  is  the  most 
important  point,  on  which  any  light  can  be  thrown  by  a  com¬ 
parison  of  specific  gravities. 


X. 

j Report  on  a  Sculptured  Head  of  Flint ,  loith  a  Covering  of 
Calcedony ,  made  to  the  Physical  and  Mathematical  Class 
of  the  Institute ,  March  31,  1806.  By  Mr.  Guyton  f. 

MR.  MILLIN,  our  associate,  of  the  class  of  history  and  Antique  sub¬ 
ancient  literature,  having  had  an  opportunity  of  examining  mitted  to  the 
a  piece  of  sculpture  found  in  the  Faubourg  du  Roule, 
thought  it  his  duty  to  offer  it  to  the  inspection  of  the  phy¬ 
sical  and  mathematical  class,  as  an  object  leading  to  ques¬ 
tions  that  were  interesting  both  to  mineralogy  and  the  arts  ; 
and  you  have  commissioned  Messrs.  Berthollet,  Vauquelin,  Committee, 
and  myself,  to  make  a  report  to  you  on  the  subject. 

The  fragment  was  very  obligingly  entrusted  to  us  by  Mr. 

Cerf,  to  whom  it  belongs.  It  was  found,  four  months  ago,  where  found, 
in  the  garden  of  a  house,  that  was  formerly  part  of  the 
/ 

*  See  Annales  de  Chimie,  Vol.  XXIV.  p.204-  . 

N.B.  I  did  not  neglect  this  method  of  verifying  the  specific  gravity 
of  the  filtering  stone.  I  reduced  it  to  a  fine  powder;  and  the  moment  it 
was  immersed  in  water,  all  the  air  interposed  between  its  parts,  or  rather 
that  adhered  to  its  surface,  rose  in  one  single  bubble;  and  the  loss  of 
weight  indicated,  without  any  correction,  a  specific  gravity  of  2‘261, 
which  differs  very  little  from  that  I  mentioned  before. 

'f-  Annales  de  Chimie,  Vol.  LVIII.  p.  75. 
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Described 


Its  age. 


The  flint  co¬ 
vert  d  with  a 
thin  coat. 


ChAteau  des  Ternes,  and  is  now  a  boarding-school  for  young 
ladies.  A  pardoner  di:  covered  it  in  digging  u p  the  ground, 
at  less  than  two  feet  d'*ep.  This  was  all  the  information  we 
euuld  get ;  and  nothing  since  has  been  discovered,  that  can 
lead  to  the  slightest  conjecture  respecting  the  time  or  cir¬ 
cumstances  of  its  being  buried  there:  but  the  singularities 
it  exhibits  sufficiently  excite  the  curiosity  of  the  antiquary, 
the  naturalist,  and  even  the  artist,  to  induce  us  to  attempt 
to  satisfy  it,  by  an  examination  of  what  remains  of  it. 

It  is  a  head  sculptured  out  of  a  piece  of  Hint,  of  the  same 
nature  and  appearance  as  that  of  which  gun-flints  are  made. 
From  the  point  of  the  chin  to  the  crown  of  the  head  it  is  9 
cent.  [3^-  inches],  from  the  forehead  to  the  back  of  the  head 
7 6  mill.  [3  inches],  and  its  circumference,  taken  above  the 
nose,  is  236  mill.  [9^  inches]. 

A  hole  13  mill.  [~  an  inch]  in  diameter,  in  the  lower  part, 
and  still  partly  filled  with  gypsum  mixed  with  lime,  appears 
to  have  served  the  purpose  of  uniting  this  head  with  the 
body  of  the  figure,  probably  formed  of  another  piece  of 
flint,  or  perhaps  of  some  substance  more  easily  wrought ; 
and  which,  according  to  the  usual  proportions,  must  have 
been  54  cent.  [21  inches]  high;  so  that  the  whole  statue 
would  have  been  63  cent  [24f  inches]. 

From  the  form  in  which  the  hair  is  dressed,  it  appears  to 
be  the  head  of  a  man.  The  hair  is  short,  and  confined  by 
a  simple,  narrow  band,  such  as  the  Greeks  and  Romans, 
wore  ;  which,  added  to  the  sty le  of  the  figure,  seems  to  in- 
dicate  an  antiquity  considerably  prior  to  the  times  of  the 
Gauls ;  though  the  apple  of  the  eye  is  marked  out,  which 
very  rarely  occurs  in  really  ancient  works. 

Rut  we  shall  leave  to  more  competent  judges  the  discus¬ 
sion  of  these  points,  of  which  we  thought  a  brief  mention 
necessary,  to  render  the  description  of  the  stone  complete, 
and  place  in  its  proper  point  of  view  the  question,  that  has 
principally  engaged  the  attention  of  the  class. 

The  flint,  of  which  this  head  is  made,  has  been  covered, 
in  all  the  parts. that  have  neither  been  broken  nor  worn  away 
by  friction,  with  a  fine  white  coating  of  a  scarcely  percepti¬ 
ble  thickness,  attackable  by  no  acid,  and  uniting  with  a 
hardness  at  least  equal  to  that  of  calcedony  the  glossiness 

of 
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of  an  enamel,  sufficiently  transparent  to  allow  the  different 
shades  of  the  silex,  more  or  less  gray  or  bluish,  to  appear 

t  ^  fr 

through  it  in  some  places. 

Is  this  covering,  for  I  do  not  think  it  can  be  termed  a  crust,  ^  this  natural 
°  or  artificial? 

the  work  ot  nature,  or  of  art  r 

.  It  is  obvious,  that  we  cannot  refer  to  analysis,  to. solve  this  Obstac'es  to 
question;  for  thus  the  fragment  must  be  destroyed,  and  ns  anabsis« 
even  then  we  should  not  obtain  a  sufficient  quantity  of  the 
covering  to  afford  unequivocal  results.  Nay,  should  they  be 
certain  and  easy,  they  could  inform  us  of  nothing  more, 
than  we  know  already  by  its  external  characters  of  colour, 
opacity',  hardness,  and  unalter ability  in  acids,  that  its  con¬ 
stituent  parts  are  the  same  as  those  of  calcedony. 

The  first  idea  that  suggests  itself  on  the  inspection  of  this  Apparently  an 

•  •  enamel 

head  is,  that  the  block  of  flint,  after  having  been  laboriously 

cut  on  the  wheel,  in  the  same  manner  as  gems,  received  a  co¬ 
vering  in  the  fire  of  the  same  nature  as  that  applied  on  the 
biscuit  in  making  porcelain.  Not  only  do  the  glassiness  of 
the  enamel,  and  its  thinness,  appear  to  afford  grounds  for 
this  opinion ;  but  it  is  supported  by  comparing  its  shining 
surface  with  the  dullness  of  the  white  crust,  on  two  frac¬ 
tures  occurring  at  the  bottom  of  the  left  cheek,  this  crust 
having  been  formed  evidently  since  it  was  buried  in  the 
earth.' 

But  a  large  and  more  recent  fracture  on  the  right  side  ex-  But  the  flint 

poses  the  silex  retaining  all  its  ordinary  characters  ;  and  it  is  hasnever  beel£ 
1  &  exposed  to  a 

well  known,  that  this  substance  loses  its  colour  and  trans-  strong  heat, 
parency  in  a  fire  incapable  of  fusing  even  feldtspar.  The 
fragment  I  subjected  to  this  trial  was  exposed  to  a  heat  of 
13°  of  the  pyrometer  only7,  when  it  separated  into  several 
pieces,  and  assumed  the  appearance  of  a  biscuit  to  its  inte¬ 
rior  parts. 

This  no  doubt  has  led  to  a  more  general  adoption  of  the  pr0bably 
opinion,  that  the  calcedony  covering  the  silex  can  have  been  therefore  na- 
deposited  on  it  only7  in  the  humid  way7,  during  its  having  been 
in  the  ground. 

Before  I  embraced  it,  I  thought  it  necessary  to  search 
among  collections  of  minerals  of  the  same  kind,  for  indica¬ 
tions,  at  least,  of  the  possibility  of  such  a  covering  being  a 
natural  production. 

In 
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But  it  docs  not  In  those  collections,  flints  commonly  appeaf  encrusted 

resemble  the  ^ther  than  covered  ;  and  the  crust  is  dull,  adheres  to  the 
ir-itural  crusts  ^ 

of  other  flints,  tongue,  imbibes  acids,  and  even  exhibits  some  signs  of  ef¬ 
fervescence.  There  are  some,  it  is  true,  covered  with  a 
very  hard  calcedony  ;  but  it  is  always  thicker,  less  transpa¬ 
rent,  forming  an  uneven  crust,  exhibiting  only  a  few  shin- 
ing  parts  in  the  fractures  where  traces  of  friction  are  percep¬ 
tible,  and  never  possessing  the  glassiness  of  enamel. 

It  might  be  supposed,  that  the  polish  of  the  cut  flint 
occasioned  the  glassiness  of  the  calcedony  that  covers  it,  and 
faces  have  not  produced  the  difference  appearing  in  the  earthy  calcedonj”, 

rbe  polish  01  covers  the  two  fractures  :  but  the  calcedony  observed 

ihisj  J 

on  several  rock  crystals,  on  mamillary  agates,  and  moulded 
on  cubes  of  fluate  of  lime  or  other  crystals,  the  surfaces  of 
which  may  be  considered  as  polished,  never  have  this  shining 
aspect. 

nor  stalactitic,  The  stalactit.ic  calcedony  of  Ge}7sser,  in  Iceland,  is  equally 
without  the  appearance  of  enamel,  even  on  surfaces  that 
have  been  in  contact  with  flat  bodies, 
nor  hyflropha-  The  hidrophanous  calcedonies,  observed  as  forming  tran¬ 
sitions  in  pitchstones,  chert,  &c.  are  likewise  of  a  dull 
white,  frequently  even  in  the  recent  fractures.  They  are 
always  found  in  veins  too,  never  as  crusts.  The  same  may 
be  said  of  the  opals,  the  fracture  of  which,  though  of  a  more 
vivid  lustre,  is  always  unequal,  undulated,  aud  exhibits  no 
appearance  to  the  eye  approaching  the  lustre  given  by  po¬ 
lishing. 

Two  calceflo-  Two  specimens  however  offered  me  a  surface  of  sufficient 

lished  Surface.-  t°  »ive  n0  hope  of  finding  in  nature  a  silex  analogous 

were  not  to  this  antique.  One  came  from  the  department  of  the 

crusts,  Indre  and  Loire.  It  appeared  entirely  covered  with  white 

calcedony  ;  but  on  breaking  it,  to  examine  its  interior,  I 
perceived  only  a  continued  mass  of  the  same  nature,  the 

and  polished  Sll,'face  °f  which  had  acquired  its  polish  solely  from  friction, 
by  friction.  which  excluded  all  comparison. 

The  other  specimen  came  from  Siberia.  One  of  its  sur¬ 
faces  approached  somewhat  more  in  appearance  a  vitrified 
enamel,  and  had  a  tolerable  lustre  :  but  it  was  quite  as  fo¬ 
reign  to  flint  and  its  transitions,  since  it  was  nothing  but  an 
opake  white  calcedony,  on  a  calcedony  more  transparent. 

It 


nous  calce 
doilies ; 
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it  was  likewise  intersected  bvr  reddish  lines,  crossing  each 
other  in  ditferent  directions,  as  in  the  ludus  He1  month. 

The  doubts  arising  from  this  comparative  examination  in-  Attempts  to 
duced  me  to  inquire,  whether  it  might  not  be  the  work  ol  art,  imitate  it  by 
at  least  how  near  art  could  approach  it. 

I  have  already  noticed  the  facility  with  which  silex  is  al¬ 
tered  by  fire;  we  could  not  think  therefore  of  employing  the 
processes  by  which  porcelain  is  covered.  But  might  not  the 
same  end  be  obtained,  by  cementations  with  a  moderate 
heat,  long  digestion,  saline  fusion,  or  combined  solutions, 
to  set  at  work  powerful  affinities  ?  Chemical  experiments 
alone  could  throw  light  on  this  subject,  and  to  them  I  had 
recourse. 

It  will  be  sufficient  to  give  a  brief  account  of  the  results 
of  the  first  unsuccessful  attempts. 

Flint  cemented  in  lime  from  marble,  sulphate  of  lime,  Unsuccessful 
sulphate  of  alumine,'  and  muriate  of  soda,  underwent  no  llldlb' 
alteration,  as  long  as  the  heat  was  not  carried  to  a  certain 
point.  Beyond  that  it  began  to  lose  its  colour,  transparency, 
and  tenacity. 

A  fragment  of  flint  treated  with  caustic  potash  in  a  pla- 
~tina  crucible  experienced  only  a  trifling  diminution  of 
weight,  more  or  less  in  proportion  to  the  time  in  w'hich  it  was 
continued  in  a  heat  sufficient  to  keep  the  potash  in  fusion. 

Alumine  being  one  of  the  constituent  parts  of  calcedony,  Alumine  with, 
though  in  a  small  proportion,  I  conceived,  that  by  treating  ^eS3  ol 
the  flint  with  a  solution  of  potash  saturated  with  alumine, 
and  adding  a  portion  of  free  potash  to  act  on  the  silex,  the 
affinity  these  two  earths  have  been  shown  to  possess  for  each 
other*,  and  with  a  common  solvent,  must  effect  on  the  sur¬ 
face  of  the  silex  a  new  combination,  at  a  temperature  inca¬ 
pable  of  altering  its  nature. 

Considering  on  the  other  hand,  that  analysis  had  developed  and  the  same 
in  some  calcedonies  the  presence  of  lime,  I  put  a  small  Vltl1  ^  addi- 
quantity  with  another  piece  of  flint  into  a  similar  preparation  gave  flint  a  si- 
©f  potash  and  alumine.  I  milar  coat. 

These  two  experiments  were  made  in  platina  crucibles, 
and  the  success  exceeded  my  expectations,  though  they  were 

*  See  our  Journal,  Vol.  IV,  p.  16. 
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not  preceded  by  any  trial,  to  adjust  the  doses  of  the  agents, 
and  the  duration  and  intensity  of  the  fire.  The  Hint  was  not 
altered  internally  ;  it  only  acquired  a  very  thin  coat  on  its 
surface,  of  a  uniform  thickness,  united  into  one  body  with 
the  inass,  unattackable  by  acids,  and  ol  such  hardness,  that 
of  great  haul-  it  rapidly  wore  away  the  stones  used  by  lapidaries,  and  was 
ness>  as  impenetrable  to  adamantine  spar,  or  corundum,  as  the 

coating  of  the  sculptured  head. 

and  capable  of  The  pieres  came  out  of  the  crucible  of  a  dull  white,  as  I 
a  fine  poh  h.  eXpec^ecj .  but  some  parts,  which  I  had  polished  in  the  same 
manner  as  hard  stones,  showed  them  to  be  capable  of  as  good 
a  polish  as  the  head  found  at  Ternes. 

The  artist  ]t  cannot  be  denied,  that  such  a  complete  imitation  favours 

errfployedThis  the  opinion  of  the  coating  having  been  u  work  of  art.  It  is 
process,  not  necessary  for  this  to  suppose,  that  the  chemical  affinities, 
rant  of  T  which  led  to  this  imitation,  were  known  to  the  artist  who 
theory.  executed  the  antique  :  for  it  would  not  be  the  first;  process 

found  out  by  loose  trials,  and  practised  with  success*  for  cen¬ 
turies  before  the  true  theory  was  discovered.  !  .  /  ' 

This  opinion  This  opinion  however  has  not  obtained  general  assent, 
still  questioned  Those  who  contest  it  rely  chiefly  on  the  resemblance  of  the 
coating  of  several  flints  found  in  the  environs  of  Ternes,  spe¬ 
cimens  of  which  were  shown  to  the  class  by  Mr.  Chaptal  ; 
and  which  in  fact  exhibited  on  some  of  their  faces  parts  of 
an  enamel,  if  not  equally  uniform  in  tint  and  in  thickness, 
at  least  as  glossy. 

Still  apparent-  Others  have  thought  with  Mr.  Fourcroy,  that,  whether 
ly  polished  at  p|ie  coating  of  the  sculptured  head  were  formed  in  the  earth, 
in  the  same  manner  as  the  crusts  of  these  flints,  or  added  by 
an  artificial  process  after  it  came  out  of  the  sculptor’s  hand, 
it  must  be  admitted  to  have  received  its  polish  from  art; 
and  that  this  was  the  only  way  of  reconciling  the  inferences 
we  are  obliged  to  deduce  from  its  present  state. 

Under  these  circumstances,  the  committee  can  only  pro¬ 
pose  to  the  class  to  suspend  its  judgment,  and  to  leave  the 
subject  open  to  farther  inquiry  and  discussion,  for  the  solu¬ 
tion  of  a  question  interesting  to  the  history  of  the  arts,  and 
to  the  sciences  of  the  antiquary  and  the  naturalist. 


Flints  found 
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»r 

■i 


Al  * 


rn 


XL 


EXPERIMENTS  ON  DOUBLE  VISION. 

XI. 

Experiments  on  Double  Vision  bp  Dr.  IIaldat,  Secretary 
to  the  Academy  of  Nancy.* 

Tn  E  superiority  of  sirtgle  vision,  or  vision  with  one  eyC-, 
over  double  vision,  or  with  both  eyes,  has  long  been  the 
subject  of  two  opposite  opinions.  It  is  maintained  by  the 
vulgar,  that  single  vision  is  most  distinct.  Philosophers  on 
the  contrary  assert,  that  we  see  better  with  two  eyes,  than 
'with  one.  The  latter  opinion,  established  by  father  Che- 
rubin  in  his  treatise  on  distinct  vision,  and  placed  beyond 
all  doubt  by  Dr.  .Turin,  by  means  of  an  experiment,  which 
consists  in  looking  at  a  sheet  of  white  paper,  with  a  piece 
of  pasteboard,  or  other  opake  substance,  affixed  to  the 
right  temple,  and  projecting  so  far  forward,  as  to  conceal 
half  the  sheet  of  paper  from  the  right  eye,  while  the  whole 
is  visible  to  the  left.  On  looking  at  the  paper  alternately 
With  one  eye  and  with  both,  we  perceive  very  distinctly;, 
that  the  part  seen  by  both  eyes  is  much  brighter  than 
that  seen  by  the  left  only  :  the  former  appears  with  all  its 
natural  whiteness,  while  the  latter  appears  as  if  shaded  by  a 
thin  gauze.  Dr.  Jurin  even  estimated  the  intensity  of  this 
obscuration  by  a  very  ingenious  photometric  contrivance. 

If  this  experimental  proof  of  the  superiority  of  double 
vision  over  single  w  anted  farther  support,  we  might  adduce 
the  experiments  tiiade  by  means  of  binocular  telescope.Sj 
the  superiority  of  which  have  been  acknowledged  by  all  obi 
servers,  both  for  distinctness  of  vision  and  magnifying 
power,  over  single  instruments  magnifying  equally,  and  of 
equal  clearness. 

From  this  well  established  fact,  that  double  vision  proi 
duces  a  more  vivid  and  distinct  sensation  than  single,  it  fol¬ 
lows,  that  the  sensation  produced  by  the  impulse  of  light 
on  one  of  the  eyes  is  reinforced,  if  I  may  use  the  expres¬ 
sion,  by  that  produced  on  the  oilier  ;  and  that  consequently 
a  complex  sensation  may  give  rise  to  a  simple  perception. 
I3ut  does  this  faculty  of  forming  simple  perceptions,  whert 
the  impressions  are  complex,  equally  take  place  in  all  cases  ? 

Is  it  the  Case  when  the  impressions  are  heterogeneous,  as 

*  Journal  de  Physique,  Vol.  LXI1I.  p.  387,  Nov.  180G. 
Vot.  XVII. — July,  1807>  P  well 
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seated  objects 
red. 


This  blended 
with  the  natu¬ 
ral  hue,  when 


wpll  as  when  they  are  homogeneous  ?  Such  is  the  question 
I  propose  to  resolve.  I  confess,  however,  that  I  was  led 
to  the  experiments,  that  constitute  the  subject  of  this  me¬ 
moir,  by  an  accidental  circumstance,  on  occasion  of  an 
eclipse  of  the  sun,  the  progress  of  wrhich  I  set  myself  to 

An  eve  viewing  observe.  The  instrument  I  used  not  being  furnished  with  a 

an  eclipse  with-  ° 

out  a  dark  glass,  coloured  glass,  my  right  eye  was  so  much  affected  by  it, 

its  sight  was  (bat  it  was  deprived  of  distinct  vision  for  some  days.  When 
destroyed  for  a  . 

time,  and  after- ^  began  to  recover,  all  white  objects  appeared  to  me  to 

wards  repre-  have  changed  colour,  and  acquired  a  reddish  hue,  the 

depth  of  which  1  could  alter  at  pleasure,  by  looking  at 

them  with  both  eyes,  or  with  the  affected  eye  alone.  When 

I  looked  at  them  with  the  right  eye,  which  had  been  over. 

strained,  they  had  a  red  hue;  when  with  both  eyes  a  rose  co- 

botk  eyej  were  lour;  when  with  the  left  eye  only,  white  as  usual.  This  fact, 
used 

the  explanation  of  which  is  foreign  to  my  subject,  led  me 
to  conclude,  not  only  that  the  perception  produced  by  the 
impulse  of  homogeneous  light  on  one  of  the  eyes  was  re¬ 
inforced  by  that  from  a  similar  impulse  on  the  oih£r  ;  but 
that  the  impression  of  heterogeneous  rays  on  each  of  the 
two  eyes  might  give  birth  to  a  complex  perception,  which, 
being  composed  of  both  sensations,  would  be  a  mean  be¬ 
tween  the  two. 

Fxperiments on  Desirous  of  satisfying  myself  whether  the  impression  of 

llvirs inter p red  Pr^m^ive  colours,  applied  separately  and  simultane- 

betwe<?n  the  ously  to  both  eyes,  would  constantly  produce  a  complex 
sensation  analogous  to  that  1  have  just  related,  I  determined 
to  procure  myself  transparent  coloured  mediums,  which, 
suffering  rays  of  one  sort  onfy  to  pass,  might,  by  being  ap¬ 
plied  separately  to  each  eye,  subject  this  double  organ  to  a 
complex  impression.  The  difficulty  of  procuring  myself 

coloured  glasses  of  all  the  tints,  or  colours  sufficiently  trans- 

/ 

parent  to  paint  similar  ones  to  those  of  magic  lanterns,  in¬ 
duced  me  to  reject  these,  which  would  have  been  more 
convenient,  and  have  recourse  to  hollow  quadrilateral  prisms 
of  white  glass,  into  the  cavity  of  which  I  poured  liquids  of 
a  proper  colour  and  tint  for  all  my  experiments. 

The  choice  of  tingeing  substances  for  colouring  the  wa¬ 
ter,  with  which  the  prisms  were  filled,  requires  some  pre¬ 
cautions,  of  which  it  may  be  proper  to  inform  the  reader  ; 

not 
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not  only  because  all  colouring  substances  have  neither  the 

same  solubility  nor  the  same  transparency,  but  because  Many  not  the 

they  have  not  all  the  same  tint  by  reflected  and  refracted  t^eand  refr^- 

light;  as  Spallanzani  observed  with  respect  to  the  globules  tion. 

of  the  blood,  which  appear  red  or  yellow  in  the  microscope,  Blood. 

according  to  the  manner  in  which  they  are  acted  upon  by 

the  light.  It  has  long  been  known,  as  may  be  seen  in 

JVewton’s  Optics,  that  the  lignum  nephriticum  exhibits  a  Nephritic 

phenomenon  of  this  kind.  The  infusions  of  violets  and  li-  wo^d> 
r  violets,  litums, 

turns,  which  have  a  pure  blue  tint  by  reflected  light,  have 
a  decided  violet  by  refraction.  But  it  is  particularly  diffi¬ 
cult  to  obtain  the  desired  tints  among  the  yellows.  Those  Yellows, 
that  are  the  purest  yellow  by  reflected  light  have  a  decided 
orange  by  refracted.  They  can  only  be  divested  of  this  red 
hue,  that  alters  them,  by  filtering  them  a  great  many  times, 
after  diluting  them  with  a  considerable  quantity  of  water. 

This  effect,  which  depends  apparently  on  the  opacity  of  the 
colouring  particles,  and  the  force  with  which  they  repel  the 
■most  easily  reflected  rays,  and  admit  only  those  that  are  the 
least,  seems  to  me  well  adapted  to  explain  most  facts  of  this 
kind.  In  reality  it  is  the  least  refrangible  colour,  the  red, 
that  generally  produces  those  differences  observed  in  colour-  ge^eralt/the 
ed  mediums  by  reflected  and  refracted  light ;  and  these  dif-  cause, 
ferences  are  diminished  by  weakening  the  tinctures,  and  di¬ 
luting  them  with  w  ater. 

Two  prisms  of  glass  being  filled  with  different  coloured  Glass  prisms, 

liquors,  and  applied  one  to  each  eye,  if  we  direct  both  eyes  dlled  wtth  co* 

17  .  .  J  loured  liquors 

at  once  to  the  same  object,  we  receive  a  double  impression,  applied  before 

the  perception  corresponding  to  which  is  simple,  and  that the  e)'es- 
of  the  colour  resulting  from  a  mechanical  mixture  of  ana¬ 
logous  colouring  substances.  Thus  a  yellow  prism,  and  a 
red  prism,  applied  one  to  the  right  eye,  the  other  to  the 
left,  produce  the  sensation  of  orange,  as  a  mixture  of  ver¬ 
milion  and  yellow  ochre  would  do.  But  not  to  enter  into 
tedious  details,  I  shall  give  a  tabular  view'  of  the  results  of 
the  numerous  experiments  I  made  on  this  subject. 

As  the  results  of  these  experiments  cannot  be  exact,  un- Caution?, 
less  the  colours  be  distinct  and  pure,  in  reflecting  th  ‘  light 
toward  the  eye  we  ought  to  exclude  two  kinds  of  bodies, 
those  that  are  too  bright,  and  disturb  the  sight  by  their 

P  2  glare ; 
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glare;  and  those  which,  reflecting  colowrs  proper  to  them., 
selves,  vitiate  the  results :  such  as  candles,  lamps,  &c.  , 
which  diffuse  too  abundant  light  in  yellow  rays.  Thebc>t 
method  is  to  take  a  piece  of  white  paper,  about  eight  incites 
in  diameter;  place  it  on  a  black  or  brown  ground  at  the 
end  of  a  moderately  light  room  opposite  the  window,  and, 
standing  two  or  three  yards  from  it,  with  the  back  to  the 
w  indow,  look  at  it  w  ith  both  eyes,  each  haring  its  proper 
prism  before  it.  In  this  manner  I  obtained  the  following 
results. 

Red  and  yellow  produced  orange. 


Red  and  orange 
Red  and  blue 
Red  and  violet 
Red  and  green 
Red  and  indigo 
Orange  and  yellow 
Orange  and  blue 

Orange  and  green 

% 

Orange  and  violet 
Yellow  and  blue 
Yellow  and  green 
Yellow  and  violet 
Blue  and  green 
Blue  and  violet 


aurora. 

violet. 

a  pleasing  rose  colour. 

a  muddy  red. 

an  indeterminate  colour. 

light  orange. 

muddy  green. 

light  green. 

muddy  rose  colour. 

muddy  green. 

light  green. 

harsh  red. 

sea  green. 

a  deep  violet. 


The  colouring  In  order  to  enable  those  who  wish  to  repeat  these  experi- 

matters  that  ments  to  execute  them  with  greater  facility,  and  render  the 
were  employed,  °  J  7 

results  uniform,  I  shall  add  here  an  account  of  the  colour¬ 
ing  substances,.  that  were  employed.  The  red  was  a  decoc¬ 
tion  of  brazil  brightened  by  an  acid.  I  likewise  employed 
for  this  colour  red  wine,  and  a  decoction  of  cochineal.  The 
yellow  was  prepared  from  quercitron  bark,  the  decoction 
of  which  must  be  weak,  well  filtered,  and  brightened  :  the 
orange,  from  French  berries,  or  turmeric:  the  blue  was 
aqua  ccrlestis ,  a  solution  of  copper  in  ammonia:  the  green, 
an  infusion  of  mallow  flowers  changed  by  potash  :  the  violet 
was  prepared  from  litmus  and  violets.  These  experiments 
are  easy  to  execute;  they  only  require  a  little  practice,  and 
the  habit  of  distinguishing  different  tints  of  colour. 
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After  having  thus  proved,  that  coloured  rays  of  a  dif- Experiments 
ferent  nature,  obtained  by  means  of  refracting  mediums, 
produce  the  perception  of  a  mixed  colour  by  their  separate 
action  on  the  eyes  ;  I  was  desirous  of  satisfying  myself, 
whether  these  etfects  would  equally  take  place  from  light 
reflected  by  different  bodies,  and  received  immediately  by 
the  eyes.  Hut  as  it  was  necessary  for  this  purpose,  that 
the  organs  should  be  placed  in  such  a  situation,  as  to  icndei 
the  impression  received  by  each  eye  totally  unconnected 
with  that  received  by  the  other,  I  separated  the  bodies  sub¬ 
jected  to  the  experiment  by  a  thin  opake  plane,  placed  per¬ 
pendicularly  between  the  two  eyes.  The  little  apparatus  Apparatus. 

I  employed  consisted  of  a  square  piece  of  wood,  on  the 
middle  of  which  was  placed  a  very  thin  vertical  plane,  the 
tipper  edge  of  which  was  applied  against  the  forehead  and 
nose,  so  as  to  separate  the  two  eyes.  The  whole  of  this 
apparatus,  which  was  twelve  or  fifteen  inches  high,  was 
painted  black  in  distemper.  The  coloured  surfaces,  the 
double  impression  of  which  was  to  be  observed,  were  placed 
parallel  to  each  other  on  the  base,  one  on  each  side  of  the 
vertical  plane.  These  coloured  surfaces  were  little  pieces 
of  pasteboard  ten  or  twelve  lines  square,  painted  in  distem¬ 
per,  and  representing  the  primary  colours.  It  is  necessary 
to  have  some  smaller,  and  some  narrower,  and  particularly 
to  be  provided  with  at  least  three  shades  of  each  colour. 

The  apparatus  for  double  vision  being  placed  opposite  a  Method  of 
window,  and  the  pasteboards  on  each  side  of  the  base,  the  Ubingit. 
forehead  is  to  rest  lightly  on  the  upper  edge  of  the  vertical 
plane,  and  then,  vieicing  both  objects  with  great  attention 
at  the  same  instant ,  the  effect  of  the  double  impression  will 
be  perceived,  The  phenomena  that  accompany  or  precede  Phenomena, 
the  complex  sensation  resulting  from  it  are  worthy  notice. 

When  with  steady  attention,  for  about  half  a  minute, 
or  even  longer  if  necessary,  we  see  the  objects  evidently 
approach  each  other,  and  the  plane  that  separates  them  The  o^ecte  ap. 
disappearing,  they  gradually  encroach  upon  each  other,  ^oachei^ 
till  they  are  entirely  confounded  together,  if  the  distance  other, 
from  w  hich  they  are  observed  be  in  proportion  to  the  mag¬ 
nitude  of  the  little  pieces  of  pasteboard;  as  that  of  twelve 

or 
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till  they  begin 
to  overlap  ;  and 

then  blend  at 
once. 


V 


Results  of  the 
combined  per 
caption  of  dif¬ 
ferent  colours 
by  reflection. 


or  fifteen  inches.  2.  In  this  apparent  progress  of  the  bodies 
toward  each  other,  they  approach  with  a  pretty  regular 
motion,  'ill  they  partly  cover  each  other  ;  when  we  see 
them  suddenly  confounded  together,  as  at  one  leap;  and 
then  the  compound  sensation  is  changed  into  a  simple  per¬ 
ception,  and  only  one  single  object  is  discerned,  the  colour 
of  which  is  the  result  of  the  combination  of  the  colours  of 
the  two  pieces  of  pasteboard.  All  the  primary  colours, 
subjected  to  the  same  trial,  afforded  me  analogous  results, 
indicated  in  the  following  table,  a  few  modifications  except¬ 


ed,  which  I  shall  notice. 
Red  and  yellow  produced 
Red  and  orange 
Red  and  blue 
Red  and  green 
Red  and  violet 
Red  and  indigo 
Orange  and  yellow 
Orange  and  blue 
Orange  and  green 
Orange  and  violet 
Orange  and  indigo 
Yellow  and  blue 
Yellow  and  green 
Yellow  and  violet 
Yellow  and  indigo 
Blue  and  green 

Blue  and  violet 
Blue  and  indigo 
Green  and  violet 
Green  and  indigo 


orange. 

a  bright  aurora.  * 
violet. 

a  rosy  green, 
a  rosy  violet, 
a  dingy  violet, 
light  yellow, 
muddy  green, 
reddish  green, 
light  violet, 
harsh  violet. 

faint,  indeterminate  green, 
light  green, 
muddy  green, 
a  dingy  green, 
deep  or  light  green,  accord¬ 
ing  to  the  shade  of  blue, 
deep  violet, 
deep  blue, 
a  dingy  violet, 
a  very  deep  blue. 


The  experi-  These  experiments,  though  not  difficult  to  execute,  re- 

prlctice^and  '  quire  a  certain  practice,  and  steady  attention,  without 
attention,  which  they  will  not  succeed.  The  strong  convergence  ne- 
and  are  fatigu-  cessary  to  be  given  to  the  optic  axes  renders  them  fatiguing. 

*  (  L  e  *  I  have  met  with  several  persons,  who,  not  being  able  to 
keep  up  their  attention,  and  viewr  the  two  objects  steadily 
at  one  time,  did  not  experience  the  compound  sensation, 
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or  the  perception  resulting  from  it:  practice  however  has 
rendered  it  very  familiar  to  me,  as  well  as  to  several  per¬ 
sons,  whom  I  have  employed  to  repeat  them. 

As  the  perception  of  the  mixed  colour  in  these  experi-  colours  do 
r  ■  .  .  .  not  blend  with 

incuts  results  from  the  impression  made  by  two  objects  ol  equal  ease. 

different  colours,  and  received  simultaneously  by  each  or¬ 
gan  of  vision,  it  would  seem,  that  all  colours,  being  equal¬ 
ly  capable  of  producing  such  an  impression,  should  occa¬ 
sion  a  sensation  equally  complete  and  distinct,  and  produce 
it  with  equal  facility.  This  however  is  not  the  case:  several 
of  them  combine  but  imperfectly,  or  not  at  all.  The  com¬ 
bination  of  blue  and  yellow  for  instance  is  not  only  pain-  Blue  and  yel- 

.  .  .  low,  painful 

ful,  on  account  of  the  continued  attention  it  requires,  but  an(}  imperfect. 

the  colour  resulting  from  them  is  vague,  nearly  indetermi¬ 
nate,  and  of  a  disagreeable  hue.  This  singular  anomaly, 
the  most  remarkable  that  occurred  in  these  experiments,  is 
not  sufficiently  accounted  for  by  the  extreme  difference  and 
heterogeneousness  of  blue  and  yellow  ;  since  blue  and  red, 
which  are  equally  heterogeneous,  combine  easily  and  com¬ 
pletely  to  produce  a  violet.  The  property  of  illuminating,  This  owing 
which  these  colours  possess  in  different  degrees,  confirmed  a  difference  in 
by  Newton,  and  subsequently  by  Herschel,  is  the  only  i{Juminating0f 
circumstance,  that  appears  to  me  capable  of  giving  a  plau¬ 
sible  explanation  of  it :  for  this  property  of  illuminating 
depends  on  the  force  with  which  the  colours  act  on  the  eye. 

Thus  when  two  colours  possessing  this  property  in  different 
degrees  act  at  once  on  the  two  eyes,  the  too  powerful  im¬ 
pression  on  one  necessarily  renders  that  on  the  other  less 
sensible,  and  the  mixed  colour  produced  by  this  double  im¬ 
pression  will  not  therefore  be  very  distinct.  This  appears  Hence  blue 
to  me  the  better  founded,  as  the  green  is  more  distinct unites, bes*wlth 
when  the  yellow  is  weaker,  and  the  greenish  tint  produced 
by  the  combination  of  blue  and  yellow  appears  to  contain  the  yellow  ha* 

much  more  of  the  latter  colour  than  of  the  former:  and  more  than  its 

due  effect 

further,  if  the  impression  of  the  yellow  colour  be  weakened  and  theb^st 
by  the  interposition  of  a  semitransparent  substance,  the  green  is  produc- 
green  is  rendered  much  more  determinate.  Both  yellow  ^yellow!1"115 
and  orange  combine  very  difficultly  with  blue  and  violet, 
while  they  combine  together,  or  with  red,  very  easily. 

Homogeneous 
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Homogeneous 
colours  com¬ 
bine  best. 

Black  and 
white  unite 
with  and  modi 
fy  all  colours. 


Double  vision 
pf  objects  dif¬ 
fering  in  figure 
Parallelograms 
placed  in  oppo¬ 
site  directions 


form  a  cross, 


and  their  co¬ 
lours  blend 
■yvberc  they 

4Pin- 


Homogeneous  colours  of  different  shades  combine  with 
the  greatest  facility.  Thus  a  strong  red  and  a  faint  red  give 
a  mean  tint  of  red.  What  appears  very  astonishing  is,  that 
black  and  white  comport  themselves  as  pigments  of  the  same 
colour  would  do.  White,  which  is  the  result  of  a  union  of 
all  tho  primary  colouring  rays,  renders  colours  lighter,  as 
a  mechanical  mixture  of  a  white  powder  would  the  pigments 
that  represent  the  other  colours.  Thus  red  and  white  give 
g  flesh  colour.  Black,  which  is  merely  the  absence  or  pri¬ 
vation  of  colour,  might  be  supposed  to  produce  no  effect  on 
the  organ  of  sight ;  yet  it  has  just  the  same  as  a  mixture  of 
any  black  powder  would  with  the  pigments  that  produce 
other  colours.  Thus  light  blue  or  green  with  black  gives 
the  perception  of  dark  blue  or  green.  Glaring  colours, 
such  as  red  and  orange,  less  readily  associate  with  black  : 
but  white  and  black,  tho  white  pasteboard  being  placed  on 
a  black  ground,  and  the  black  pasteboard  on  a  white 
ground,  produce  the  sensation  of  gray,  like  a  mixture  of 
Ivory  black  and  chalk. 

I  should  tire  the  reader,  if  I  were  to  relate  all  the  differ-, 
enees  1  have  observed  in  colours  with  respect  to  the  degree 
of  facility  with  which  they  combine,  or  rather  associate  the 
effects  they  produce  separately  on  the  two  eyes.  But  f 
cannot  pass  over  another  class  of  facts,  which  pertain  to 
the  same  theory,  and  may  serve  to  elucidate  it.  These  facts 
relate  to  the  double  vision  of  objects  resembling  each  other 
in  colour,  but  differing  in  form,  or  differing  both  in  form 
and  colour  at  the  same  time.  Little  parallelograms  of  paste- 
boar:!,  either  black,  white,  or  of  various  homogeneal  co¬ 
lours,  twelve  lines  long  and  four  broad,  placed  on  the  op¬ 
posite  sides  of  the  vertical  plane  of  the  apparatus,  one  pa¬ 
rallel  the  other  perpendicular  to  tiie  plane,  exhibit  tho 
appearance  of  a  cross  with  equal  arms.  Two  equal  disks, 
eight  lines  in  diameter,  placed  on  opposite  sides  of  the  same 
vertical  plane,  are  so  blended  together,  that  it  is  impossible 
to  distinguish  them.  Parallelograms  like  those  just  des¬ 
cribed,  or  squares  of  unequal  size,  if  of  different  colours, 
exhibit  by  double  vision  crosses  or  concentric  squares,  tiic 
place  of  junction  or  superposition  pf  which  exhibits  the 
mixed  colour. 


I  shall 
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I  shall  not  enlarge  on  this  article,  as  theory  alone  is  suf-  In  all  cases  one 
fieicnt  to  determine  all  the  cases  of  alteration  of  figure  b}  jV  !i  o  i  ’ie 
double  vision ;  for  it  is  sufficient  to  imagine  the  two  objects  other, 
placed  one  upon  the  other,  the  effect  which  double  vision 
produces. 

I  was  not  satisfied  with  thus  combining  the  primary  co-  Mon;  than  iwc 
lours  by  pairs  only,  but  extended  my  researches  to  morecuiu‘15' 
numerous  and  complicated  associations,  which  led  me  to 
some  remarkable  results,  that  could  not  have  been  deduced  Four  colours 
by  analogy  alone  from  the  simple  association.  The  first  of  ^ivenv° 
these  results  is,  that  it  is  possible  to  receive  at  one  time  two 
distinct  and  comparable  sensations  by  the  simultaneous  im¬ 
pression  of  several  objects  on  our  eyes.  Little  parallel¬ 
ograms  of  red,  blue,  yellow,  and  green,  placed  parallel  to 
each  other,  and  on  opposite  sides  of  the  vertical  plane  of 
the  apparatus,  in  the  order  I  have  mentioned,  and  subject¬ 
ed  to  double  vision,  give  the  perception  of  orange,  produc¬ 
ed  by  the  association  of  red  and  yellow,  and  of  sea  green, 
produced  by  the  green  and  the  light  blue. 

The  second  remarkable  result  is,  that  the  colours,  in  They  have  a. 

their  apparent  associations  or  combinations,  seem  obedient h  :r 

11  #  7  by  winch  they 

to  a  kind  of  affinity,  by  virtue  of  which  those  that  have  seek  ou  those 

most  analogy  to  each  other  combine  in  preference,  be  the  most 

7  to  each  other. 

disposition  of  the  parallelograms  what  they  may.  Thus 
the  yellow  combines  with  the  red,  and  the  blue  with  the 
green,  let  them  be  disposed  in  either  of  the  following  modes : 
yellow,  blue,  red,  green;  or  yellow,  blue,  green,  red; 
or  blue,  yellow,  red,  green ;  arrangements  in  which  the 
colours  arc  obliged  to  jump  over  one  another,  if  I  may  use 
the  expression,  to  seek  out  and  combine  with  those  analo¬ 
gous  to  themselves.  This  tendency  of  certain  colours  to  ThF  perhaps 

combine  together  in  preference  to  others  appears  to  me  to  c»reveuts  the 
,  .  ,,  ,  combination  of 

oe  the  principal  cause,  that  opposes  the  recomposition  of  aii  i,*y  white 

light  by  placing  all  the  primary  colours  on  each  side  of  the 

vertical  plane,  which  I  at  first  hoped  to  have,  effected. 

The  experiments  on  double  vision  by  means  of  reflected  The  effects  pf 

and  refracted  light  suppose  a  third  class,  composed  of  a rcflocfed  ant* 
...  J  .  _  ,  ’  t  retracted  rav$ 

Combination  ol  the  processes  of  the  other  two;  but,  as  together  are 

there  is  no  essential  difference  in  the  results,  I  proceed  to 

explain  these  phenomena. 
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Enumeration  of  The  facts  established  by  our  experiments,  and  of  which 
the  facts.  we  have  to  give  the  proof,  may  be  reduced  to  the  following. 

1.  Simultaneous  and  separate  double  vision  of  object* 
differing  in  colour  produces  a  mixed  or  compound  sensation, 
which  gives  rise  to  a  simple  perception,  similar  to  that 
which  would  be  produced  by  a  mechanical  mixture  of  co¬ 
louring  substances,  representing  the  colours  combined. 

2.  Objects  differing  in  figure,  and  similar  in  colour,  com¬ 
bine  their  figures,  as  objects  of  different  colours  do  their 
colours. 

3.  Colours  in  their  association,  or  apparent  combination, 
by  double  vision,  seem  to  obey  a  kind  of  affinity,  which 
renders  it  more  easy  between  some  than  between  others. 

Reason  why  a  The  explanation  of  the  first  fact  is  deducibie  from  the 
simple  percep-  ommon  |aws  our  senSationS.  Perception  being  gene- 

tion  is  produced  r  .  3  ° 

by  a  compound  rally  proportional  to  the  sensation,  and  this  to  the  im- 
sensation.  pression  made  on  our  organs,  a  stronger  impression  must 
occasion  a  more  lively  sensation,  and  consequently  a  pro¬ 
portional  perception.  Hence  when  an  impression  is  double, 
from  being  received  by  both  eyes,  it  must  be  heightened. 
The  perception  however  will  not  be  double,  because  we 
distinguish  similar  impressions  with  difficulty;  and  under 
the  same  circumstances,  and  by  the  same  agents,  we  are  sus¬ 
ceptible  of  impression  only  to  a  certain  degree. 

The  facts  respecting  the  apparent  combination  or  asso¬ 
ciation  of  objects  of  heterogeneous  colours,  by  artificial 
double  vision,  offer  several  questions  to  be  solved  with  re- 
Why  do  we  not  spect  to  their  cause.  The  first  and  chief,  with  which  all 

see  two  objects  0^ers  are  connected,  is  to  know  why,  in  these  experi- 
m  this  case,  as  7  J  7  * 

when  both  are  ments,  a  double  heterogeneous  impression  does  not  occa- 
seen  by  each  sion  a  (]0uble  perception,  as  when  wre  see  two  objects  with 
both  eyes  at  once;  and  why  on  the  contrary  there  is 
but  one  perception,  as  when  we  see  a  single  object  with  both 
eyes. 

To  explain  this  common  phenomenon  of  vision,  physiolo¬ 
gists  have  invented  divers  hypotheses,  which  I  have  at- 
b  tempted  in  vain  to  apply  to  the  explanation  of  my  experi¬ 

ments.  Some  have  asserted,  that  perception  was  simple  in 
Union  of  the  consequence  of  a  union  of  the  opfic  nerves,  which,  being 
,  tic  u  %e'5  dependant  on  each  other  in  their  functions,  could  therefore 

produce 


Hypotheses  of 
physiologists 
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produce  only  a  single  perception  :  others,  that,  as  similar  and  in  capacity 
impressions  cannot  be  distinguished,  we  have  but  one  per- 
ccption,  though  there  art-  two  impressions.  But  it  iseasy  to  ccptions. 
see  how  far  these  h y  potheses  are  from  affording  a  satisfactory  These  unsatis- 
explanation  of  the  phenomena  :  for  it  is  evident,  that,  ac-  factori 
cording  to  the  one,  we  can  in  no  case  distinguish  similar 
objects;  and  according  to  the  other  it  would  be  impossible 
for  us  to  be  sensible  of  the  compound  perceptions  established 
by  our  experiments. 

The  explanation  of  the  physiologists  who  tell  us,  as  well  as  that 

that  perception,  being  received  in  a  simple  subject,  perception  is 

7  r  i  simple,  because 

cannot  be  otherw  ise  than  simple,  by  no  means  el u-  received  in  a 

cidates  the  question.  Whatever  opinion  may  be  enter-  simPle  subject, 

tained  of  the  cause  of  our  sensations,  it  is  certain,  that  Faculty  of  com- 

we  have  within  us  a  power  that  tends  to  individualize, 

to  identify  with  our  being,  the  different  sensations  we  expe-  neous  sensati- 

rience  at  the  same  time.  Thus  in  a  piece  of  music  w  e  do  ons’ 

not  distinguish  the  sound  of  any  one  instrument  in  parti- as  of  sound, 

cular,  or  the  effect  of  any  of  the  parts  that  compose  it : 

we  receive  only  a  simple  perception,  resulting  from  these 

manifold  and  simultaneous  impressions.  Thus  two  dishes,  in  and  of  taste. 

which  the  refinement  of  luxury  has  combined  substances 

of  the  most  heterogeneous  nature,  occasion  only  a  mixed 

taste,  without  our  being  able  to  distinguish  any  of  those 

of  which  it  is  compounded.  But  desirous  of  obtaining  a 

more  accurate  knowledge  of  this  faculty  of  identifying 

and  combining  simultaneous  heterogeneal  sensations,  I  at-  Experiments  of 

tempted  to  make  experiments  on  the  smell  and  taste  analo-  dus  kind  on  the 
r  1  ‘  taste  and  smell 

gous  to  those  on  the  sight,  and  this  by  means  of  hete-  scarcely  practi- 
rogenous  flavours  and  odours  of  equal  solubility"  and caWe* 
volatility. 

As  I  was  unable  to  preserve  the  action  of  heterogenous  Experiments 
agents  on  these  senses  sufficiently  distinct,  to  obtain  satis-  on  the  bearing, 
factory  results,  I  attempted  analogous  experiments  on  the 
sense  of  hearing,  which,  as  it  consists  of  a  double  organ 
like  that  of  sight,  was  better  adapted  to  my  experiments. 

I  took  two  leaden  speaking  trumpets,  covered  exteriorly"  Apparatus, 
with  wet  cloths,  and  introduced  their  extremities,  wrapped 
round  with  tow,  one  into  each  ear.  These  wrere  employed 
(o  isolate  the  sounds  of  two  monocords,  which  I  intro- 

duced 
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duccd  into  them,  so  that  the  sounds  excited  in  one  of  tho 
organs  were  kept  distinct  from  those  excited  in  the  other. 
SottmK  inpres-  On  making  the  string*  of  these  little  instruments  vibrate  at 

c -ir  ^i»!iratelv *'  saTTie  time,  I  convinced  myself,  that  the  different  im- 
couibinc*.  pressions  produced  by  different  sounds  combined  in  the 
same  manner,  as  when  they  are  received  simultaneously  by 
the  same  ear.  The  monocords  tuned  to  thirds,  fourths,  or 
fifths,  to  each  other,  produced  the  perceptions  correspond¬ 
ing  with  those  concords.  I  know  not  whether  it  were 
prejudice,  but  these  concords  seemed  to  me  better  united, 
and  more  harmonious,  that  when  received  by  the  same 
ear. 


This  faculty 
dependant  on 
circumstances. 


Instance  in 
colours. 


W  e  sec  objects 
single  at  first 
because  our 
judgment  is 
corrected  by  the 
tuucli, 


afterward  from 
habit. 


These  facts,  and  many  others  of  a  similar  nature,  leave 
no  doubt,  that  we  enjoy  the  faculty  of  identifying  or  com¬ 
bining  heterogeneous  sensations.  However,  as  we  can 
likewise  experience  a  distinct  perception  of  heterogeneous 
and  simultaneous  impressions,  it  is  evident,  that  this  fa¬ 
culty  is  not  so  inherent  in  our  organization,  as  to  be  inde¬ 
pendent  of  certain  circumstances,  without  which  we  cannot 
produce  the  effects  that  characterise  it.  Thus  we  cease  to 
experience  the  perception  that  results  from  the  apparent 
combination  of  heterogeneous  colours,  when  the  objects  are 
at  too  great  a  distance  from  the  vertical  plane  that  separates 
them,  or  of  too  great  extent. 

These  circumstances  well  considered  have  enabled  me  to 
reduce  these  facts  to  the  common  laws  of  vision,  accord¬ 
ing  to  the  theory  of  Buffon  and  Condillac,  which  is  that  of 
the  majority  of  physiologists.  Objects  according  to  these 
philosophers  appear  to  us  single,  though  there  is  a  double 
representation  of  them,  one  at  the  bottom'  of  each  eye, 
because  the  touch,  which  corrects  the  judgment  formed 
by  the  sight,  teaches  us,  that  the  object,  which  we  see 
double,  is  notwithstanding  single.  Habit  and  experi¬ 
ence  have  rendered  this  manner  of  seeing  so  necessary, 
that  it  is  impossible  for  us  to  change,  without  disturbing 
the  order  established  between  the  sight  and  touch.  But 
as  every  object,  thatproduees  a  double  impression  on  the  re¬ 
tina,  is  necessarily  in  the  point  of  meeting  of  the  optic  axes, 
and  consequently  painted  on  corresponding  points  of  the 


retina  j  ar;d  that  it  is  with  respect  to  this  correspondence  of 
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Ol  ** 

v  IO 

the  images  on  the  two  retinas,  that  the  habit  of  judging  M"ncr'  a  single 
an  object  seen  double  to  be  single  is  established  ;  an  object  duliW^wherT 

will  appear  double,  whenever  this  correspondence  docs  not  the  correspon- 

,  ,  ,  rr>..  ,  ^  ,  c  deuce  of  its  im 

take  place.  Inis  happens  when  we  press  upon  one  ol  passions onihe 

the  eyes  in  such  a  manner,  as  to  determine  the  impression  eyes  is  altered, 

of  the  image  of  a  single  object  to  parts  of  the  two  retinas 

that  are  not  commonly  acted  upon  simultaneously.  This  u*' tll(' jlcwcor* 

1  J  respondence 

happened,  as  Cheselden  relates,  to  a  man  who  had  one  of  is  learned  bom 
his  eyes  distorted  by  a  blow ;  and  lie  saw  objects  double,  ablt' 
till  habit  and  experience  had  done  for  the  newr  points  of 
correspondence  on  the  two  retinas,  what  they  had  before 
effected  for  the  points  that  corresponded  previous  to  the  ac¬ 
cident. 

Double  objects  w  ill  appear  single  on  the  contrary,  when,  l*®nce  double 
T  .  .  ,  .  ‘  .  ,  ,  ,  .  ‘  ,  objects  appear 

their  impression  being  made  separately  and  simultaneously  single  bv  means 

on  corresponding  points  of  the  retinas,  we  experience  the  this  corres* 

same  impressions,  as  would  be  excited  in  us  by  the  picture 

of  a  single  object.  This  is  what  takes  place  in  our  expo-  1,1  the  Prcy 
.  ,  .  ceding  expe¬ 

riments  :  for  the  two  eyes,  in  consequence  of  the  vertical  rimems. 

plane  that  separates  them,  receiving  separately  different 
and  simultaneous  impressions  on  points  of  the  retinas  which 
are  the  same,  or  nearly  the  same,  a?  those  that  correspond 
by  habit  to  the  two  images  of  a  single  object,  must  excite 
in  us  the  idea  of  the  presence  of  a  single  object  only.  What 
convinces  me  that  this  association  or  combination  of  the 
double  image  depends  on  its  being  depicted  on  correspond¬ 
ing  points  of  the  two  retinas  is,  that,  when  this  corres¬ 
pondence  is  destroyed  by  placing  the  objects  at  too  great  a 
distance  from  each  other,  or  by  giving  them  too  great  extent, 
the  association  does  not  take  place,  and  we  have  a  distinct 
perception  of  the  images  of  both  objects.  This  in  fact 
must  be  the  case,  for  the  rays  proceeding  from  one  object 
to  both  eyes  necessarily  observe  certain  proportions  of  cor¬ 
respondence,  which  cannot  exceed  a  given  limit. 

The  superposition  and  apparent  motion  of  the  two  objects  The  motion  of 
one  toward  the  other  is  an  illusion  produced  by  the  force  towaM°each 
of  habit,  which,  having  constantly  taught  us,  that  objects,  other  an  iliu- 
the  double  image  of  which  is  painted  on  the  bottom  of  our  slon‘ 
eyes,  without  exciting  a  double  perception,  are  placed  in 
the  point  of  meeting  of  the  visual  rays,  transfers  them  to 

5  the 
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The  combina¬ 
tion  of  colours 
accounted  for. 


That  of  figures 
from  the  same 


cause. 


Affinity  of  co- 
fours  simliar  to 
that  of  concords 
in  music. 


the  point  where  we  see  them  habitually.  This  allusion  ig 
the  more  unavoidable,  because  a  single  perception  always  cor¬ 
responds  to  a  double  image,  and  a  double  imageis  necessarily 
produced  by  a  single  object  seen  by  both  eyes  ;  but  in  our 
experiments,  from  the  interposition  of  the  vertical  plane, 
one  impression  only  is  received  from  each  body,  while  with¬ 
out  this  plane  we  should  receive  two  impressions  from  each, 
that  is  to  say  a  quadruple  image  w  ould  be  formed. 

The  apparent  combination  of  heterogeneous  colours  is 
another  necessary  consequence  of  this  allusion,  of  this  ap¬ 
parent  displacement  of  the  objects  ;  for  we  experience  the 
sensation  of  mixed  colours,  as  often  as  their  united  elements 
produce  their  impressions  conjointly  on  the  organ  of  sight. 
Thus  a.  mixture  of  blue  and  red  wool  gives  a  violet  colour 
to  the  cloth  made  of  it.  Here,  though  the  colours  act 
separately  on  each  of  the  two  eyes,  it  is  on  points,  the 
correspondence  of  which  is  so  confirmed  by  habit,  that 
only  one  perception  can  result  from  them,  which  is  con¬ 
sequently  composed  of  the  different  effects  of  the  double 
impression. 

I  say  nothing  of  the  phenomena  of  the  association  or 
combination  of  figures,  its  theory  flowing  so  naturally  from 
what  has  already  been  laid  down,  that  a  particular  expla¬ 
nation  of  it  would  be  superfluous.  As  to  the  greater  or 
less  facility,  with  which  heterogeneous  colours  combine  by 
double  artificial  vision,  it  is  explicable  in  the  same  manner 
as  the  different  effects  of  concords  on  the  ear.  In  the  same 
manner  as  there  are  sounds,  the  association  of  which  is 
disagreeable,  because  their  proportions  are  perceived  with 
difficulty,  there  are  colours,  the  heterogeneousness  of 
which  renders  their  association  laborious,  and  consequently 
not  pleasing.  I  cannot  discuss  this  question  more  amply, 
w  ithout  entering  into  the  depths  of  the  theory  of  sensations, 
and  w  andering  from  my  object,  which  was  to  make  known, 
and  to  reduce  to  the  common  laws,  some  remarkable 
facts,  tKat  add  to  the  number  of  illusions  we  expe¬ 
rience  from  the  wonderful  but  not  very  accurate  organ  of 
sieht. 


Experiment  a 
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XII. 

Experiments  on  the  Effects  produced  by  a  high  Tempera¬ 
ture  on  the  Animal  Economy :  by  F.  F.  Delaroche, 
of  Geneva. 


{Concluded  from  p.  149. ) 

Sect.  II.  Of  the  Degree  of  Heat  Man  is  capable  of 

supporting. 

PHYSIOLOGISTS  have  paid  much  more  attention  to  the  Experiments  of 
effects  of  beat  on  man,  than  to  those  it  produces  on  other 
animals.  The  extremely  interesting  experiments  of  Drs. 

Fordyce  and  Blagden  leave  little  to  be  desired  on  this  head  : 
yet  I  thought  it  not  amiss  to  repeat  some  of  them,  in  order 
to  determine  whether  other  individuals  would  be  able  to  en¬ 
dure  heat  as  well  as  those  gentlemen.  For  this  purpose 
Mr.  Berger  and  I  shut  ourselves  up  in  a  room  heated  by  a 
stove,  our  bodies  being  naked,  and  defended  from  the  radi¬ 
ant  heat  by  a  linen  screen.  We  estimated  the  temperature 
by  a  thermometer  hung  against  the  wall,  four  feet  nine  in¬ 
ches  from  the  door. 


Experiment  I. 

Temperature  of  the  room  at  the  beginning  -  189°  *5  Fahr.  Temp,  from 

at  the  end  -  -  194  189°  b  to  194* 

I  entered  the  room  at  -  -  -  -  -  -  -  3  h.  17m.  8  minutes, 

I  left  it  at  -  -  -  -  -  -  -  -  -  -  3  h.  25  m. 

Weight  of  my  body  when  I  entered  -  1281b.  lloz.  3gr.  loss  in  weight 

ten  minutes  after  I  came  out  -  1281b.  5oz.  Coz  ,Jgr‘ 

On  entering  I  felt  pretty  sensibly  the  impression  of  the  Other  effects 
hotair,  but  without  being  inconvenienced.  In  four  minutes 
a  few  drops  of  sweat  appeared  on  my  forehead.  In  five 
minutes  all  my  body  was  covered  with  a  copious  perspira¬ 
tion.  At  this  time  I  began  to  feel  a  little  weakness,  and 
difficulty  of  breathing,  which  continued  to  increase,  and 
obliged  me  to  quit  the  room. 


Experiment  II. 

Temperature  of  the  room  at  tht  beginning  -  194°. 

at  the  end  -  -  189°  *5. 


From  194°  to 
189°  o. 


Mr. 
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13  minutes, 

loss  near  1 1  02 
Other  effects. 


From  228°  -8 
to  22b9  5, 

7  minutes, 
lass  7oz.  l|gr. 
Other  effects. 


Capacity  of  en¬ 
during  heat  dif¬ 
fer?  greatly  in 
individuals. 
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Mr.  Berger  entered  it  at  ------  3h.  41m. 

left  it  at . -  3  h.  54  m. 

Weight  of  his  body  when  he  entered  -  10Mb.  2oz. 

five  minutes  after  he  came  out  -  1041b.  7oz.  6gr. 

On  entering  he  felt  a  slight  burning  heat  at  the  nostrils 
and  round  the  nipples.  The  perspiration,  which  began  to 
appear  on  his  forehead  in  four  minutes,  flowed  copiously 
from  all  parts  of  his  body  two  minutes  after.  At  coming 
out  he  felt  a  little  weakness  and  even  faintness*  His  pulse 
the  instant  before  beat  128  in  a  minute. 

Experiment  III. 

Temperature  of  the  room  at  the  beginning  -  228°  *8. 

at  the  end  -  -  225°  *5. 

Mr.  Berger  entered  it  at  -  -  -  *  -  -  4  h.  32m. 

left  it  at  -  -  *  <*  -  -  4  h.  39  m. 

Weight  when  he  entered  -  -  -  -  1031b.  15oz.  3gr. 

ten  minutes  after  he  came  out  -  1031b.  8oz.  lfgr. 

He  felt  a  pretty  sharp  burning  round  the  nipples,  at  the 
nostrils,  and  even  all  over  the  face.  In  four  minutes  he 
was  covered  with  a  copious  and  general  perspiration.  When 
he  came  out  he  was  weak  and  ill.  A  moment  before  he  was 

t 

not  able  to  count  the  beats  of  his  pulse.  Three  quarters  of 
r.n  hour  after  he  came  out  he  had  recovered  his  natural  state. 

These  experiments  agree  entirely  with  those  reported  by 
Sir  Charles  Blagdcn  in  showing,  that  man  is  capable  of  en¬ 
during  exposure  to  very  high  degrees  of  heat  for  a  short 
space  of  time :  but  they  show  likewise,  that  there  is  a  great 
difference  between  individuals  with  respect  to  this  capacity* 
In  these  experiments  Mr.  Berger  supported  heat  much  better 
than  I,  as  appears  obvious  on  comparing  them.  On  the 
other  hand,  if  we  compare  them  with  those  of  the  English 
philosophers,  we  shall  find,  that  they,  or  at  least  8ir  Charles 
Blagden,  suffered  much  less  from  the  heat,  than  Mr.  Berger 
himself.  In  fact  in  one  experiment  he  endured  for  eight 
minutes  a  temperature  between  240°  and  260°,  w  ithout  ex¬ 
periencing  more  inconvenience,  than  Mr.  Berger  did  after 
staying  seven  minutes  in  a  temperature  of  22 7°  *8.  Another 
time  Sir  Charles  Blagden  was  exposed  for  twelve  minutes  to 
a  heat  of  222°,  Without  suffering  any  inconvenience  but  a 
little  weariness. 

Mr. 
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Mr.  Delaroche  made  a  great  number  of  experiments  too  Hrat  p pi  *  d 
on  the  heat  both  men  and  animals  are  capable  sf  enduring  in 
baths  of  hot  water,  and  in  vapour  baths  ;  on  the  inlluence 
heat  exerts  on  respiration  ;  on  the  connexion  that  exists  be¬ 
tween  the  evaporation  of  the  perspirable  matter  and  the  fa* 
culty  animals  possess  of  producing  cold;  on  the  influence 
of  heat  on  respiration  ;  and  on  the  state  of  the  bodies  of 
animals  destroyed  by  excess  of  heat. 

He  concludes  his  labours  with  the  following  observations. 

Such  are  the  inquiries  I  have  made,  with  a  view  to  inves-  The  subject  not 
tigate  the  effects  of  a  strong  heat  on  men  and  animals.  I  exhausted, 
could  have  wished  to  have  extended  them  farther,  and  ren¬ 
dered  them  more  complete:  but  the  time  such  a  labour 
would  have  required,  and  the  difficulty  attending  it,  did  not 
permit  me.  I  cannot  therefore  deduce  from  them  general 
consequences,  but  I  shall  briefly  recapitulate  the  .results  General  results, 
they  afforded  me. 

1.  The  object  of  my  first  experiments  was  to  determine  Small  animals 

j  1  dcst roved  sit 

the  degree  of  heat  requisite  to  destroy  animals  ;  and  from  ]44o  or  even 

them  I  learned,  that  small  animals  perished  on  exposure  to  at  133°  25. 
a  heat  of  144°  -5,  or  even  of  133°  *25.  It  is  even  proba¬ 
ble,  that  a  lower  heat,  but  longer  continued,  would  pro¬ 
duce  this  effect. 

2.  Mr.  Berger  and  I  confirmed  by  experiments  made  on  Extent  of  the 
ourselves,  the  faculty  that  man  possesses  of  enduring  expo.  Sn^heat^ ^ 
sure  to  high  temperatures,  though  but  for  a  short  time  it  is  differs, 
true'.  A  comparison  of  these  experiments  with  each  other, 

and  with  those  of  Sir  Charles  Blagden,  taught  us,  that  the 
extent  of  this  faculty  might  be  very  different  in  different  in- 
dividu  als. 

I.  The  experiments  in  which  we  exposed  ourselves  to  the  Dry  heat  borne 
action  of  aqueous  vapour  enabled  us  to  verify  an  observation  most  easily, 
of  Dr.  Fordyce,  that  the  sensation  of  air  loaded  with  var 
pour  is  much  more  painful  than  that  of  dry  air  at  an  equal 
temperature. 

4  \Vre  endeavoured  to  calculate  with  precision  by  weigh-  Perspiration  in 

.  .  rr.1  I  r  .  the  ratio  of  the 

ing  the  effects  of  heat  on  perspiration.  I  he  loss  of  weight  t<?mperature. 
wc  experienced  in  this  way  appeared  to  be  in  the  direct  ratio 
of  the  increase  of  temperature.  We  found  too,  that  the 
heat  of  aqueous  vapour  excited  perspiration  much  more 
powerfully  than  dry  heat.  5*  I 
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The  faculty  less 
extensive  than 
•Opposed, 


or  than  that  of 
resisting  cold. 


What  is  its 
cause  ? 


I.ess  oxigen 
consumed  in 
respiration  at  a 
high  tempera- 
tare. 


Bodies  dissect¬ 
ed. 


IWuscnlar  irri¬ 
tability  much 
4taunished. 


5.  I  think  1  have  shewn,  that  the  faculty  possessed  by 
man  and  animals  of  preserving  a  constant  temperature, 
though  exposed  to  great  heat,  is  much  less  extensive  than 
has  generally  been  supposed  from  the  experiments  made  by 
Drs.  Fordyce  and  Blagden  ;  and  that  it  is  by  no  means  com¬ 
parable  to  the  faculty  they  have  of  resisting  cold,  and  pre- 
serving  a  temperature  superior  to  that  of  the  surrounding 
medium. 

"6.  Though  this  faculty  is  limited,  it  is  nevertheless  real: 
it  was  an  interesting  inquiry  therefore,  to  determine  its 
cause.  Does  it  reside  wholly  in  the  perspiration  produced 
by  evaporation,  as  some  physiologists  suppose?  The  ex¬ 
periments  I  have  made  render  this  opinion  extremely  proba¬ 
ble,  at  least  with  respect  to  cold-blooded  animals  :  but  they 
have  not  enabled  me  to  decide,  whether  it  be  the  same  in 
animals  with  warm  blood.  I  have  only  found,  that  inani¬ 
mate  substances,  the  surfaces  of  which  were  entirely  wet 
and  susceptible  of  evaporation,  acquired  a  less  elevated  tem¬ 
perature,  when  exposed  to  a  high  heat,  than  w arm-blooded 

%  > 

animals  under  similar  circumstances. 

7.  I  afterward  endeavoured  to  ascertain  the  influence  of 
heat  on  the  phenomena  of  respiration.  Dr.  Crawford,  who 
investigated  this  subject  very  minutely,  imagined  he  observ¬ 
ed,  that  the  vitiation  of  the  air  by  breathing  was  propor¬ 
tionally  less,  as  the  heat  to  which  the  animal  was  exposed 
was  greater.  In  a  considerable  number  of  experiments  I 
made,  I  was  not  able  to  discover  any  constant  proportion 
between  the  vitiation  of  the  air  in  which  animals  were  in¬ 
cluded  and  the  temperature  to  which  they  w  ere  exposed. 

8.  Lastly  I  turned  my  attention  to  the  circumstances, 
that  accompany  death  occasioned  by  exposure  to  heat ;  and 
I  particularly  examined  the  state  of  the  bodies  of  animals 
thus  killed.  The  phenomena  that  appeared  on  dissection 
however,  among  which  the  most  remarkable  was  a  great 
diminution  of  muscular  irritability,  were  not  sufficiently 
constant,  to  allow  me  to  draw  any  conclusion  respecting 
the  cause  of  this  death. 


Observations 
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Observations  on  the  Two  different  Methods  of  preparing 
Acetic  Ether ;  by  Mr.  Henry,  Professor  in  the  School  of 
Pharmacy  at  Paris*. 


BkI'NG  directed  by  the  Society  of  Pharmacy  to  ascertain 
the  difference  between  acetic  ether  prepared  in  the  direct 
way,  and  that  prepared  by  the  intervention  of  sulphuric 
.acid,  I  shall  proceed  to  give  an  account  of  the  experiments 
I  made  on  the  subject. 

Mr.  Gehlen,  in  a  letter  addressed  to  Mr.  Guyton,  in  the 
79th  Number  of  the  Apnales  de  Chimie,  affirms,  that  he 
has  proved  the  truth  of  Scheele’s  assertion,  who  says, 
acetic  acid  is  incapable  of  forming  ether,  without  the  in¬ 
tervention  of  a  mineral  acid. 

The  author  docs  not  say  what  acetic  acid  he  employed; 
he  merely  asserts  the  fact,  recommends  a  the  use  of  very 
pure  acetic  acid,’'  and  ad.ds,  u  that  a  minimum  of  sulphu¬ 
rous  acid  is  sufficient  to  form  ether.” 

\ 

I  know'  that  in  a  gre^t  part  of  Germany  acetic  acid  is 
extracted  from  acetate  of  soda  by  means  of  sulphuric  acid; 
while  that  directed  by  Pelletier  is  obtained  from  acetate  of 


Gehlen  says 
acetic  ether 
cannot  be  made 
without  a  mi¬ 
neral  acid. 


Rut  very  little 
suffices. 


The  Germ/m 
acetic  acid 
chiefly  from 

acetate  pf  soda 


copper.  4  employed  the  latter,  and  it  did  not  contain  an 
atom  of  mineral  acid.  But  without  entering  into  the  dis¬ 
cussion  of  a  point  long  decided  by  uniform  facts,  I  return 
-to  the  object  of  my  inquiry,  the  examination  of  the  two 
Jvinds  of  acetic  ether. 

We  are  indebted  to  Pelletier  for  the  process  for  obtain-  Pelletier’s  pro 
mg  acetic  ether,  w  inch  consists  in  mixing  equal  parts  of  her 
.rectified  alcohol  and  acetic  acid;  in  cohobating  the  product 
of  the  distillation  on  the  residuum  three  times ^  and  in 
.rectifying  the  ether  from  the  potash. 

I  followed  his  process  with  this  difference,  that  I  carried 
the  cohobation  as  far  as  six  times. 

From  a  mixture  of  500  grammes  fa  little  more  than  a  Its  results, 
;pint]  of  alcohol  rectified  to  36%  and  an  equal  quantity  of 
acetic  ether  at  11°,  1  obtained  495  grammes  of  ether  at 


0 
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2  43,  immiscible  with  water,  of  a  pleasant  smell,  and  power¬ 
fully  reddening  vegetable  blues.  No  particular  gas  was 
evolved  during  the  operation  ;  the  atmospheric  air  alone 
being  displaced  by  the  gasiform  ether.  I  rectified  this 
ether  over  potash  purified  by  alcohol;  after  n  hich  it  no 
longer  reddened  blue  vegetable  colours,  indicated  25°  by 
the  areometer,  and  weighed  420  grammes. 

Durosier’s  with  The  process  bv  the  intervention  of  sulphuric  acid,  pointed 
sulphuric  and.  Qut  ^y  our  colleague  Durosier,  consists  in  introducing 

500  grammes  of  powdered  acetate  of  copper  into  a  tubu¬ 
lated  retort,  and  adapting  to  it  a  Woulfe’s  apparatus. 
500  Grammes  each  of  rectified  alcohol  and  sulphuric  acid 
are  then  mixed  together,  and  when  cold  are  poured  through 
the  tubulure  into  the  retort;  heat  is  gradually  applied;  and 
6  40  grammes  of  acetic  ether  arc  immediately  obtained, 
mixed  with  a  small  quantity  of  sulphurous  acid.  This  ether 
marks  on  the  areometer  25|°,  powerfully  reddens  vege¬ 
table  blues,  and  forms  a  precipitate  with  barytes  or  lime 
water.  During  the  process  a  small  quantity  of  elastic  fluid 
is  disengaged,  which  I  found  to  be  sulphurous  acid  gas. 
Examination  I  rectified  this. ether  with  50  grammes  of  potash  purified 
whither  a  con-  foy  alcohol  ;  -and,  to  ascertain  whether  any  sulphuric  ether 
ric'etiien'1  hU  existed  in  it,  1  separated  what  came  over  into  portions  of 
50  grammes  each. 

Gravity  cf  the  The  first  portion  indicated  on  the  areometer  31°,  the 
at?lifferenfir  ii  sec°nd  28°,  the  third  27f°,  the  fourth  26|°.  These  dif¬ 
ferent  products  together  indicated  28°,  and  weighed  535 
grammes. 

To  find  whether  it  were  easy  to  detect  the  presence  of 
sulphuric  ether  in  acetic  ether  by  separating  the  products, 
mixed  near  the  1  made  a  mixture  of  50  grammes  of  the  former  at  56°,  the 
thermometer  being  at  0,  with  200  grammes  of  the  latter  at 
25°.  The  two  ethers  thus  mixed  after  two  days  standing 
indicated  30^. 

I  distilled  about  70  grammes  of  ether;  it  indicated  396, 
and  had  the  smell  of  sulphuric  ether  very  perceptibly; 
whence  I  concluded,  that  the  mode  I  had  employed  was  the 
only  one  for  separating  the  two  ethers. 

I  afterward  subjected  the  acetic  ethers  to  the  following 
examination. 


periods. 


Gravity  of  sul¬ 
phuric  and 
acetic  ether 


mean. 


The  two  kinds 
compared. 


1.  They 
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1.  They  were  both  of  a  pleasant  smell. 

2.  Their  specific  gravity  differed  only  four  or  five  degrees. 

3.  They  began  to  boil  at  nearly  equal  temperatures;  the 
first  at  50°  of  Reaumur  [144-*^  F.]  the  second  at  46° 

[135i°]  making  a  difference  of  4^,  [9°.] 

4.  l\x posed  to  the  air  they  evaporated  slowly. 

5.  They  were  both  equally  soluble  in  eight  parts  and  half 

of  water. 

6.  Sulphuric  acid  has  very  little  action  on  these  ethers; 
if  colours  them  slightly ;  and  one  part  of  ether  and  one  of 
acid,  very  completely  mixed,  evolve  but  little  heat,  about 

30°  [67£‘*.] 

7.  Nitric  acid  at  40u  is  powerfully  decomposed  by  these 
ethers,  a  considerable  quantity  of  nitrous  gas  is  evolved, 

and  the  residuum  is  oxalic  acid. 

From  these  different  facts  it  follows,  that  the  two  ethers 
arc  nearly  the  same,  having  only  some  shades  of  difference, 
which  do  not  affect  their  nature. 

Thus  the  process  proposed  by  Mr.  Parmeutict  appears  pro-  The  process 
ferable  to  that  of  Mr.  Pelletier,  in  being  less  expensive,  re-  acid  prefcKible> 
qniring  a  shorter  time,  and  furnishing  a  larger  quantity  of 
ether.  But,  while  l  give  the  preference  to  this  process, 

I  am  far  from  subscribing  to  the  assertion  of  Mr.  Gehlen,  but  not  esse.* 
that  a  mineral  acid  is  necessary  to  the  formation  of  acetic 

ether. 


XIV. 

-  ■  i 

Inquiries  concerning  the  Oxidations  of  Iron  ;  hi) 

Mr.  Darso.  * 

T  is  ten  years  since  the  celebrated  chemist,  Professor  Proust  supposes 
roust,  struck  with  the  two  combinations  that  some  metal. 

.  oxides  form  with  acids,  and  reflecting  on  the  two  pro-  gen  in  two  fixed 
rrtions  of  oxigen,  that  unmetallic  combustibles  usually  P™P"rti°ns 
ke  advanced  the  opinion,  “  that  metals  combine  with 

’  onfy  in  two  proportions:”  and  though  several  che- Others  the  con- 
ists  have  since  maintained,  that  there  are  intermediary 

.  Journal  de  Physique,  Vol.  I.XUi.  p.  292.  October,  180(5. 
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oxiilrs  ;  and  the  author  of  Chemical  Statics  has  gone  stilt 
farther,  asserting,  u  that  the  proportions  of  oxigcn  united 
■with  metals  vary,  from  the  point  at  which  the  combination 
is  possible,  to  that  in  which  it  has  attained  its  highest  de¬ 
gree;  ”  Prof.  Proust  has  not  considered  the  facts  objected  to 
his  doctrine  as  sufficient,  and  persists  in  the  opinion,  that 
nature  has  fixed  these  two  invariable  terms  of  oxigenation. 

Though  I  consider  the  subject  somewhat  differently  from 
the  Madrid  professor,  I  have  a  high  opinion  of  his  labours 
and  observations,  and  incline  to  think  with  him,  not  that 
But  we  have  the  proportions  of  oxigen  are  invariably  determined  by  na- 

ficientaccuracy  ture>  but  that  most  of  the  factS  which  the  opinion  of 
to  determine  intermediary  oxidations  are  founded,  have  not  all  the  accu- 
the  question.  raCy  sucjj  a  discussion  requires. 


Iron  well  adapt¬ 
ed  to  the  inves¬ 
tigation. 


New  oxides 

might  be  ob¬ 
tained  by  the 
aid  of  compres¬ 
sion. 


or  the  electrical 
discharge  in 
oxigen. 


Persuaded,  that  every  research  tending  to  elucidate  this 
point  of  theory  cannot  but  he  of  great  utility  to  the*  ad¬ 
vancement  of  science,  1  proposed  to  myself  to  make  some 
experiments  on  iron,  as  one  of  the  metals  best  adapted  to 
such  researches  :  and  I  shall  relate  them  in  the  order  I  pur-, 
sued  in  my  labours,  persuaded,  that  I  could  not  adopt  a 
better  arrangement,  than  that  of  following  the  ideas  that 
suggested  them. 

i  lie  first  means  that  occurred  to  me  for  discovering  new 
oxides  of  iron  were,  1st.  to  treat  the  red  oxide  with  oxige- 
nizing  substances,  confining  the  expansibility  of  the  oxigen 
by  compression.  As  experiments  of  this  kind  relative  to 'the 
carbonic  acid  succeeded  so  well  with  Sir  James  HaH,  I  had 
no  doubt  of  thus  increasing  the  oxigenation  of  iron.  2djy, 
to  subject  iron  wire  to  different  discharges  of  electricity  in 
air  containing  more  or  less  oxigen.  Previously  however  I 
was  desirous  of  ascertaining  how  iron  comports  itself  ju 

other  modes  of  treatment,  to  which  it  has  been  already 
subjected.  * 


Iron  calcined 
with  nitre, 

much  passed 
through  the 
crucible. 


Oxides  by  Calcination . 

I  took  one  part  of  iron  tilings  and  three  of  nitrat  of  pot. 
ash  well  powdered,  mixed  them,  and  threw  them  into  a  red!! 
hot  crucible.  After  keeping  up  the  fire  for  three  quarters 
of  an  hour,  I  withdrew  the  crucible,  and  found  a  great  part 
ol  the  potash  and  oxide  of  iron  had  passed  through  it.  The 

mixture 
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mixture  when  cold  exhibited  a  brown  mass,  with  a  few 
green  and  iridescent  spots. 

This  mass,  pounded  ami  washed  repeatedly  with  boiiing  The  oxide 
water,  to  divest  it  of  its  alkali,  afforded  me  a  brown  pow-  ^c^and^no^" 
der,  strongly  attracted  by  the  magnet,  and  not  soluble  in  soluble-  in  cold 
cold  muriatic  acid.  Heated  with  this  acid  diluted  with  a  muriat^  acid, 
little  water,  it  afforded  a  colourless  solution,  from  which 
alkalis  precipitated  a  blackish  brown  oxide,  that  did  not  Dissolved  and 
alter  by  exposure  to  the  air,  and  at  the  expiration  ot  a  few  ^cs1^*te<*> 
minutes,  had  acquired  so  great  a  cohesive  force,  as  to  be 
insoluble  in  cold  muriatic  acid.  "NV  hen  dried  in  the  air  it 
was  magnetic,  and  indeed  retained  the  same  characters  as 
before  it  was  dissolved.  * 

As  the  loss  prevented  my  calculating  the  quantity  of  ox- 
i<ren  in  this  magnetic  oxide,  while  its  colour  and  magnetism 
led  me  to  conclude,  that  it  contained  less  than  the  red,  ob¬ 
tained  by  calcining  iron  filings  alone,  I  proposed  to  try  this 
method,  seizing  the  moment  when  the  magnetic  oxide  should 
be  formed.  Accordingly  I  put  into  a  crucible  100  grains 
of  iron  filings,  and  after  having  kept  them  half  an  hour  in  iron  filings  cal* 
a  brisk  heat,  stirring  constantly,  I  withdrew  them,  and cined  alone* 
found  the  weight  120  grains.  I  observed  on  this  occasion, 
that  each  grain  of  the  filings,  though  covered  with  a  stratum 
of  oxide,  contained  a  metallic  nucleus ;  and  in  order  to  ex¬ 
pose  the  metal,  and  accelerate  the  operation,  I  triturated 
these  half  oxided  filings,  before  I  put  them  again  on  the 
fire.  On  continuing  the  calcination,  and  trying  the  oxide 
occasionally  with  muriatic  acid,  I  found  the  magnetic 


*  I  fancied  this  at  the  time  to  be  a  peculiar  oxide ;  but  I  after¬ 
ward  perceived,  that  its  colour  and  magnetism  arose  from  the  con*  Cause  of  tb« 
centrated  state  of  the  solution  and  of  the  alkali  with  which  1  precipi- 
tated  it ;  since  it  I  diluted  the  alkali  with  water,  or  used  lime,  stroii- 
tian,  or  barytes  water,  the  precipitate*  were  entirely  red. 

On  mixing  green  and  red  solutions  of  iron  in  a  certain  proportion 
that  may  be  found  by  trial,  we  likewise  obtain  black  magnetic  pred-  Other  magnetic 
pities,  that  do  not  change  on  exposure  to  the  air  :  but  the  two  phe-  oxides., 
nomena  must  not  be  confounded  together,  for  there  are  magnetic 
oxides,  that  do  not  contain  an  atom  ol  green  oxide.  The  green 
salts  of  iron  too  may  be  precipitated  so  as  to  be  black,  magnetic, 

and  unchangeable  by  the  air .  • 

5  oxia© 
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Some* imr'i  a 
little  red  or 
green  oxide 
with  it. 


Red  an-1  not 
magnetic  with 
*284. 


but  carried  as 
far  as  *36  nearly, 


Magnetic  from  oxide  succeed  the  green,  when  the  100  grains  had  absorbed 

oxigwj  ,J  °f  fru  ,j '  '  36  of  ojigtm. 

This  xperiment,  which  I  repeated  several  times,  always 

alloraed  me' the  same  results,  except  that  sometimes  I  found 

■ 

a  few  hundredth  parts  of  red  or  of  green  oxide.  It  is 
obviously  impossible  however,  from  various  circumstances, 
that  every  particle  of  the  iron  should  bo  equally  exposed  to 
the  action  of  the  air  and  the  caloric. 

On  carrying  the  calcination  so  fair,  that  100  grains  had 
taken  up  38  of  oxigen,  the  precipitates  were  entirely  red, 
without  exhibiting  any  trace  of  magnetic  oxide.  From 
Oxige nation ra-  this  term  to  that  of  45  or  50  the  oxigenalion  was  very  slow', 
and  would  have  been  impracticable  without  an  increase  of 
heat:  by  raising  the  fire  however,  and  renewing  the  air  by 
’  means  of  a  pair  of  bellow  s,  I  carried  the  oxigenation  as  far 
as  56.  Tiiis  operation  is  very  tedious  and  tiresome;  butau 
apparatus  to  save  the  trouble  of  renewing  the  air  might  ea¬ 
sily  be  contrived,  if  the  excess  of  oxigen  were  of  any  advan¬ 
tage  in  physic  or  the  arts. 

I  treated  this  oxide  at  56  with  acids,  and  afterward  pre¬ 
cipitated  it  bv  the  alkalis  and  alkaline  earths ;  1  likewise 

added  to  its  solutions  prussiates,  gallates,  and  phosphates  ; 
to  see  if  I  could  discover  any  properties  distinguishing  it 
from  the  oxides  that  had  preceded  it.  My  trials  however 
were  in  vain,  as  1  might  have  expected,  since  those  at  38, 
40,  45,  and  48  had  a  horded  me  no  characters  to  distinguish 
them  from  one  another. 

The  only  difference  I  observed  among  these  oxides  was, 
that  the  red  colour  became  more  decided,  and  the  magnetism 
weaker,  in  proportion  as  the  oxidation  advanced  :  but 
these  properties  depend  more  on  the  difference  of  the  com¬ 
pactness  or  density  of  the  oxides,  than  on  their  proportion 
of  oxigen.  * 

This  conformity  of  the  properties  of  oxides,  among  which 

the  difference  of  the  proportion  of  oxigtnextends  as  fur  us  20, 

fercnce  of  the  or  even  40  hundredths,  as  J  shall  show,  proves  the  error  of 
oxide 

requiring  the  formation  of  a  different  salt  as  characteristic 
of  each  degree  of  oxigenation.  Jn  fact  too  extensive  an 
influence  on  the  oxides  of  iron,  and  I  believe  on  all  the  me. 


All  the  oxides 
after  the  mag¬ 
netic  alike. 


Redness  and 
magnetism  not 
owing  to  pro¬ 
portion  of 
oxigen. 


Different  salts 
of  a  metal  not 
owing  to  dif- 


*  See  the  Note  subjoined  at  the  end  of  this  Memoir. 


tal)ic 


OXIDATIONS  OF  IRON." 


225 


tallic  oxides,  ha«  been  ascribed  to  oxigen.  It  has  been  sup¬ 
posed,  that  ali  the  properties  of  oxides  of  iron,  both  che¬ 
mical  and  physical,  are  owing  to  oxigen  ;  while  on  the  con¬ 
trary,  from  my  observations  I  am  induced  to  believe,  that 
its  part  is  so  passive,  as  to  give  it  a  claim  to  scarcely  any  of 
those  properties. 

Notwithstanding  the  uniformity  of  the  circumstances,  to  Oxides  variable 

which  I  had  subjected  the  iron  in  its  different,  calcinations,  u.nder  similar 

1  circumstances. 

L  observed,  that,  when  100  grains  had  taken  np  28  of 

oxigen,  the  oxide  was  sometimes  entirely  magnetic;  while 

at  other  times,  having  taken  30  or  32,  it  afforded  a  very 

deep  and  extremely  homogeneous  green  precipitate;  and 

lastly  that  at  times  the  red  oxide  occurred  by  anticipation 

at  28  or  30.  As  I  was  prejudiced  in  favour  of  the  less  or  p]ieno_ 

greater  divisibility  of  substances,  on  w  hich  I  believe  most  mena  depend 

phenomena  depend,  I  did  not  hesitate  to  ascribe  to  this  ^ity  of  Sub- 

cause  the  results  1  had  obtained:  but  to  satisfy  myself  on  stances.' 

this  head,  I  took  300  grains  of  iron  filings  of  three  different  Experiments 

densities,  and  each  portion  less  dense  than  that  I  had  before  Y1’1 

dirieient  clensi- 

einployed.  Let  us  suppose  the  ratio  of  their  densities  to  ties, 
have  been  at  1,  2,  3.  1  subjected  to  calcination  the  100 

grains  of  the  most  dense,  removing  them  from  the  fire  every 
ten  minutes,  to  triturate  them  in  a  mortar.  At  the  end  of 
half  an  hour,  and  having  been  triturated  three  times,  they 
had  taken  up  24.70  of  oxigen,  their  colour  was  become  al¬ 
together  red,  their  magnetism  was  very  weak,  and  dissolved 
in  muriatic  acid  they  afforded  red  precipitates  like  oxide  at 
56-  I  repeated  the  same  experiment  on  100  grains  of  the 
second  degree  of  density,  and  when  they  had  taken  up  21 
of  oxigen,  the  oxide  displayed  the  same  properties  as  the 
preceding.  Finally  1  subjected  to  the  same  proof  the  last 
100  grains,  which  were  extremely  fine,  and  which  I  had 
previously  sifted,  that  their  density  might  be  more  uniform; 
but  instead  of  taking  them  from  the  fire  every  ten  minutes, 

I  triturated  them  every  live,  to  diminish  the  action  of  the 

oxigen  as  much  as  possible.  In  the  space  of  a  quarter  of  Oxides  similar 

an  hour  they  had  taken  up  15  of  oxigen,  and  the  properties 

of  the  oxide  were  the  same  as  those  of  the  two  preceding*. 

Thus 

*  Sometimes  they  contain  2  or  3  per  cent  of  green  oxide,  which 
if  not  perceived,  and  which  it  is  difficult  to  separate,  e\*en  though 

it 
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Proportion  of 
oxigen  there¬ 
fore  variable. 


Perhaps  red 
oxides  with 
6  or  8, 


in  acids  with 
out  bei 
oxided. 


Red  oxide  with  Thus  we  have  a  red  oxide  of  iron  made  in  fifteen  minutes, 
iy  of  oxigen;  which  gives  a  fine  blue  with  alkaline  prussiates,  is  precipi¬ 
tated  black,  or  rather  of  a  very  deep  blue,  by  galls,  and  k 
not  distinguishable  from  the  oxide  at  56,  at  least  by  any  of 
the  means  hitherto  employed  for  this  purpose. 

All  these  facts  provs  the  sagacity  of  the  learned  author 
of  the  Statics,  when  he  says,  not  from  elective  attractions, 
but  from  the  properties  of  oxigen  and  metals,  that  the  pro¬ 
portion  of  oxigen  to  metal  may  vary  from  the  point  at 
which  the  combination  is  possible,  to  that  in  which  it  has 
attained  its  highest  degree,  and  that  a  multitude  of  circum¬ 
stances  may  check  or  increase  the  proportion. 

I  did  not  carry  this  experiment  farther,  but  I  conceive,, 
that  by  favouring  the  division  of  the  iron  by  all  possible 
means,  and  at  the  same  time  opposing  obstacles  to  the  ac¬ 
tion  of  the  oxigen,  wc  might  obtain  red  oxides  of  iron  with 
only  6  or  8  per  cent  of  oxigen.  And  who  knows  whether 
by  preventing  the  action  of  this  principle  altogether,  we 
and  iron  soluble  might  not  obtain  powders  of  iron  soluble  w  ithout  effer¬ 
vescence  in  acids,  and  enjo)  ing  the  same  properties  as 
oxides?  For  my  part  I  am  the  more  persuaded  of  it,  as  I 
pay  little  regard  to  the  principle  generally  received,  that 
metals  must  be  previously  combined  w  ith  oxigen  before  they 
will  unite  with  acids.  1  consider  the  oxidation  rather  as  a 
consequence  of  the  means  we  employ  to  divide  the  metals, 
and  reduce  them  to  the  degree  of  fineness  required  for  their 
solution  in  acids,  than  as  an  indispensable  condition  of 
their  solution.  On  this  subject  1  intend  to  yiake  some 
researches,  and  I  may  then  explain  the  motives  that  oblige 
me  to  question  this  principle. 

To  what  arc  Before  finishing  my  report  concerning  the  oxides  of  iron 
vht iie^ofTli esc  calcination,  1  would  wish  to  make  one  remark  respecU 
oxides  owing  ?  ing  their  most  interesting  application,  their  medicinal  use. 

It  is  not  yet  known,  whether  these  owe  their  virtues  to  the 
iron  or  to  the  oxigen  ;  and  as  the  proportions  of  these  in  the 
various  preparations  of  this  metal  are  undetermined,  we  are 
w  holly  ignorant  which  deserves  the  preference  :  this  there, 
fore  is  an  object,  that  merits  a  careful  investigation* 

(To  be  continued.) 

it  is  known  to  be  present.  Digestion  for  half  an  hour  however  in 
very  dilute  muriatic  acid  will  dissolve  it,  or  rather  the  iron  it  con? 
tains,  without  attacking  the  red  oxide, 

SCIENTIFIC 


Other  metals 
the  same. 
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Mr.  Jessop’s  Method  of  blasting  Hocks. 

The  information  respecting  the  blasting  of  rocks  given 
in  our  Journal,  vol.  IX.  p.  230*,  has  not  only  been  con. 
veyed  to  France,  but  the  process  has  been  followed  there, 
and  different  experiments  made  on  it.  Mr.  Baduel,  an  en-  Rocks  blasted 
gineer  employed  in  executing  that  part  of  the  road  from  Switzerland!1 
Simplon,  which  extends  along  the  south  shore  of  the  Lake 
of  Geneva,  has  availed  himself  of  it  on  that  occasion.  He 
used  the  common  charge  of  powder  there,  which  is  sufficient 
to  fill  one  third  of  the  hole,  and  at  first  filled  the  rest  of  the 
hole  with  sand.  This  quantity  of  sand  he  diminished  gradu¬ 
ally,  till  he  found,  that  two  thirds  as  much  as  the  powder 
were  sufficient.  Bran,  saw-dust,  ashes,  and  other  light  Bran,  saw-dust* 
pulverulent  substances,  substituted  instead  of  sand,  pro- aii* 
duced  the  same  effect. 


wise. 


solid  rock  of  the 
mountain. 


Several  mines  thus  charged,  and  made  with  various  de¬ 
grees  of  inclination,  in  single  blocks  of  stone,  and  knotty 
trunks  of  trees,  succeeded  as  completely,  as  if  they  had 
been  stemmed  w  ith  the  greatest  care.  But  the  success  was  Failed  in  the 
not  so  uniform  in  the  mass  of  the  mountain  itself,  com¬ 
posed  of  a  blackish  siliciferous  limestone.  In  this  case  the 
explosion  frequently  took  place  without  affecting  the  rock, 
though  the  hole  was  sometimes  filled  with  gunpowder  two 
thirds,  or  even  three  fourths  of  its  height  + 

These  results  are  scarcely  consistent  with  those  obtained  Succeeded 
by  Mr.  de  Candolle,  in  the  works  carrying  on  over  Mount  llowcveI,on. 

J  1  °  mount  Cems, 

Cenis.  This  gentleman  has  seen  the  blasting  w  ith  sand  ex¬ 
ecuted  with  success  repeatedly,  not  in  separate  blocks,  but 
in  immense  rocks  of  a  micaceous  lime-stone  schist.  Some  with  a  small 
of  these  mines,  charged  with  two  ounces  of  powder  only,  ot  pcvc" 
produced  as  much  effect  as  if  they  had  had  the  usual  charge, 
which  is  double  that  quantity, 

*  See  also,  Vol.  XII.  p.  GO. 

ffThe  failure  in  these  instances  may  obviously  be  ascribed  to  so 
large  a  portion  of  the  hole  being  filled  with  gunpowder,  the  sand 
being  forced  through  the  remaining  short  space,  before  the  resist¬ 
ance  offered  by  the  solid  rock  could  be  overcome.  The  next  para¬ 
graph  confirms  this,  W.  N.  % 

This 
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feet  of  this  me¬ 
thod  limited. 


AtPesey  it  sue-  This  method  has  likewise  been  tried  at  the  mines  of  Pcsev. 

rate  Wo'cks^but  a  sePara*e  block  it  was  completely  successful ;  but  it 
not  in  the  solid  was  not  so  in  the  solid  rock.  Eight  or  ten  holes  3  cent. 

(11*8  lines)  in  diameter,  and  3  or  4  dec.  (12  or  15  inches) 
deep,  were  bored  at  the,  same  time  in  the  vein  itself.  Some 
were  charged  in  the  old  method,  others  in  the  new,  putting 
into  each  the  quantity  of  powder  judged  to  be  sufficient  by 
the  workman  himself  and  varying  from  6  to  9  decigrammes 
(2  to  3  oz).  All  the  holes  stemmed  in  the  old  way  blew  up 
the  rock;  those  covered  with  sand  did  not  even  split  it. — 
Some  of  the  latter  were  charged  in  the  same  way  with  a 
double  or  triple  quantity  of  powder,  so  that  it  occupied 
half  or  two  thirds  of  the  hole,  the  remainder  being  filled 
with  sand;  and  the  explosion  again  took  place  without  any 
effect  on  the  rock.  The  same  holes,  w  hich  had  resisted  this 
double  trial,  being  charged  again  in  the  old  way  w  ith  the 
usual  quantity  of  powder,  produced  a  complete  fracture. 
Perhaps  the  ef-  From  these  trials  we  should  be  led  to  conclude,  that  the 
new  process,  though  very  good  for  blasting  rocks,  will  not 
always  succeed,  when  applied  to  the  solid  rock  of  a  moun¬ 
tain,  w  hich  generally  presents  itself  bare  but  in  part ;  and 
still  less  in  the  interior  parts  of  mines,  w  here  the  points  of 
contact  are  more  numerous.  There  seems  to  be  a  limit  of 
resistance,  beyond  which  we  cannot  go  by  the  new  method, 
as  we  may  by  the  old. 

Professor  Pictet  has  proposed  another  improvement.  It 
is  w  ell  known,  that,  in  military  operations,  by  making  the 
capacity  of  the  chamber  of  the  mine  equal  to  four  times 
the  bulk  of  the  powder  employed,  a  less  concentrated  ex¬ 
plosion  is  produced,  but  more  destructive  at  a  distance,  than 
if  the  wadding  were  in  contact  with  the  pow  der  itself. — 
Muskets  too,  and  cannons  are  daily  burst  bv  leaving  a  space 
between  the  powder  and  the  wadding.  Now  in  working 
mines,  this  lateral  explosion  is  exactly  what  is  wanted  as 
strong  as  possible ;  it  is  probable  therefore,  that  it  might  be 
cuitv  over  ,he  obtained  with  less  pow  der,  by  leaving  an  empty  space  be- 
Great  saving  by  tween  the  wadding  and  the  powder.  This  method  is  said 

this  m  the  to  have  saved  several  thousand  crowns  annually,  by  diminish. 
Hartz.  '  .  . 

ing  the  consumption  of  powder  to  that  amount,  inthemincs 

of  the  Hartz. 

Mr. 


An  improve¬ 
ment  by  Mr. 
Pictet 


Leaving  a  va- 
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Mr.  I  ■ictet  accordingly  recommends  to  those  who  are  en¬ 
gaged  in  mining  a  combination  of  the  two  methods;  one  of 
which,  the  blasting  with  sand,  would  give  security  to  the 
miners;  the  other,  a  partial  vacuity,  would  save  powder.  His  method. 
This  may  easily  be  effected,  by  introducing  into  the  hole,  after 
the  powder,  a  cylinder  or  cartridge  of  paper,  open  at  one 
end,  and  with  a  small  hole  in  the  other,  w  hich  is  to  be  placed 
uppermost,  to  admit  the  priming  strawT.  Over  this  the  sand 
may  be  poured  in,  and  thus  a  vacuum  of  two  or  three 
inches  between  it  and  the  powder  preserved. 

Mr.  Gillet-Laumont  suggests  another  additional  contriv-  Gil  let- La  u- 
ance.  He  thinks,  if  the  hole  be  vertical,  or  not  much  in-  provement. 
dined  from  this  direction,  a  more  forcible  concussion  might 
be  given  to  the  rock,  by  loading  the  sand  with  a  heavy 
weight.  To  effect  this  he  would  introduce  into  the  hole  an  A  heavy  weight 
iron  cylinder,  w  ith  a  lateral  groove  for  the  passage  of  the 
straw,  and  surmounted  by  a  heavy  mass  of  iron,  being  a 
continuation  of  the  cylinder.  This  he  supposes  would  add 
greatly  to  the  resistance;  and  the  same  piece  of  iron  would 
serve  repeatedly  for  the  same  purpose,  as  it  couLd  not  be 
blown  far,  and  therefore  w  ould  easily  be  found. 


over  the  sand. 


Ev tract  of  a  Letter  from  Mr.  Gehlen  to  J.  C.  Delame- 

THEBIE.* 


SIR, 

YOU  are  acquainted  with  the  observations  of  Sir  James 
Hall  on.  the  effects  of  heat  modified  by  compression  +:  but 
Mr.  Bucholz  has  just  written  to  me,  that  powdered  chalk 
may  be  converted  into  a  substance  analogous  to  marble 
without  compression. 

Wanting  to  prepare  some  quicklime,  he  put  four  pounds  Chalk  fused 
and  a  half  of  pure  washed  chalk  into  a  Hessian  crucible,  ^acid.1  losmg 
which  he  covered  with  a  brick,  and  exposed  it  in  a  wind 
furnace  for  an  hour  to  a  bright  red  heat,  not  gradually 
raised.  On  examining  the  contents  of  the  crucible,  Mr. 


*  Journal  de  Physique,  Vol.  LXIII.  p.  238,  Sept.  1806. 
f  See  Journal,  Vol.  IX.  p.  98;  XIII.  p.  328,  381;  and  XIV. 
p.  13,  113,  196,  302,  314. 
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Bncholz  found  it  contracted  one  sixth.  The  chalk  on  the 
surface  and  next  the  sides  of  the  crucible  was  quicklime  to 
the  depth  of  a  line;  but  this  was  followed  almost  to  the 
centre  by  laminae  adhering  strongly  to  each  other  ;  very 
hard  and  solid,  half  fused,  and  of  a  yellowish  white  co¬ 
lour,  with  a  reddish  tinge  scarcely  perceptible.  Their  hard¬ 
ness  was  so  great,  that  here  and  there  they  would  scratch 
glass;  and  their  softening,  or  incomplete  fusion,  which  had 
taken  place,  was  very  evident,  notwithstanding  their  lami¬ 
nar  form.  Under  this  schistose  mass  was  another,  extend¬ 
ing  to  the  bottom  of  the  crucible,  which  bore  still  more  de¬ 
cided  marks  of  fusion.  It  was  broken  into  seven  or  eight 
pieces,  which  exhibited  a  perfectly  smooth,  flattened,  con¬ 
choid  fracture;  were  so  hard  in  some  parts  on  their  edges, 
as  to  cut  glass,  and  so  solid,  as  to  require  a  pretty  stout 
stroke  with  a  hammer  to  break  them.  Small  fragments 
were  in  some  degree  or  even  quite  transparent. 

Only  one  per  On  dissolving  this  fused  chalk  in  muriatic  acid,  it  lost 
cent,  ot  its  acid  0  42  of  carbonic  acid,  of  which  before  it  was  heated  it  gave 
out  0*43.  I  he  acid  exhibited  itself  with  all  its  character¬ 
istic  properties,  and  had  not  undergone  the  least  alteration. 
Magnetic  iron  Mr.  Bucholz  has  shewn  too,  that  the  magnetic  iron  stone 

in  Germany,  is  iron  at  a  maximum  of  oxidation,  or 
,in  the  state  of  red  oxide.  This  appears  singular,  as  it  has 
hitherto  been  supposed,  that  the  magnetic  property  is  con¬ 
fined  to  the  black  oxide,  and  is  destroyed  by  an  excess  of 
oxigen ;  as  it  is  according  to  Mr.  Hatchett  by  an  excess  of 
sulphur  and  of  carbon,  and  perhaps  of  phosphorus. 

The  same  chemist  has  analysed  the  hyalite  of  Frankfort, 
or  volcanic  calcedony,  and  found  in  it  nothing  but  silex. 
He  had  a  loss  however  of  7  per  cent,  probably  therefore  it 
contained  also  an  alkali,  which  he  was  not  able  to  examine 
Into,  for  want  of  a  larger  quantity. 

Mr.  Klaproth  has  analysed  a  new  fossil  from  Virieglach 
in  Stina,  which  afforded  chromat  of  iron,  mixed  with  a  fo¬ 
liated  talc  in  curved  lamina*.  It  was  tinged  of  a  cochineal 
red,  and  a  peach-blossom  colour  by  the  chrome. 

Mint  of  recent  Mr.  Haquet,  of  Cracow,  the  author  of  several  geolo- 
formation.  •  «  ,  ,  ,  , 

gical  works  in  much  esteem,  has  communicated  to  me  a 

memoir  on  the  formation  of  gun  flints,  and  the  different 

situations 


Volcanic  cal- 
tedony  silex 

alone. 


Chromat  of 


.iron. 
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"situations  in  which  they  are  found.  lie  thinks  them  of  very 
recent  origin,  since  they  occur  only  in  calcareous  mountains 
of  secondary  formation,  and  near  their  surface;  and  be¬ 
tides  he  has  found  in  these  mountains  petrified  roots,  wood, 
and  animal  substances.  In  several  fragments  he  lias  met 
with  rhomboidal  crystals  passing  in  gradation  from  carbon¬ 
ate  of  Lime  to  nearly  pure  silex. 

You  will  find  likewise  in  my  journal  a  paper  by  Mr.  Rit-  Muriatic  acfii 

ter,  concerning  the  muriatic  acid  and  soda  formed  by  the  ai,u!  soda*°rin" 

J  eu  by  galran- 

tvvo  poles  of  the  pile.  He  is  pursuing  his  experiments  on  ism. 
thissubject;  and  Messrs.  Berzelius  and  Ilisinger  are  doing  the 
same,  for  they  observed  the  formation  of  these  in  180i, 
and  consequently  before  Pacchiani. 


Autographs  from  Stone  Blocks. 

A  method  of  printing  from  designs  made  on  stone  was  Printing  froi* 

mentioned  in  the  last  volume  of  our  Journal,  p.  158.  j  autographs  o* 

7  1  stone. 

am  informed,  that  the  circular  letters  from  a  snuff  manu¬ 
factory  at  Offenbach  to  its  correspondents,  are  printed  in 
this  manner  ;  and  that  a  Mr.  Reuter,  a  painter,  of  Berlin, 
was  the  inventor. 


Art  of  Szcimming. 


A  society  has  been  formed  in  Denmark  for  improving  and  Swimming  s*. 
extending  the  knowledge  of  the  art  of  swimming;  an  art^^^1  Den' 
certainly  of  great  utility  with  respect  to  health,  cleanliness, 
and  safety,  and  particularly  valuable  to  a  maritime  nation. 


Description  and  Chart  of  the  Faro  Islands . 

Mr.  Loevenof.r.v,  a  distinguished  officer  in  the  Danish  Chart  and  da- 
navy,  has  lately  published  a  new  chart  of  the  Faro  islands. 

A  particular  and  interesting  description  of  this  little  known 
portion  of  the  Danish  dominions  is  given  with  it. 


Scientific 
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Scientific  V oyage. 

Scientific  ex-  AN  expedition  lias  been  fitted  out  from  Kamtschatka  to 

P'  a  it  ion  irom  the  (;urj|(,  an(j  Aleutian  islands,  and  the  North  West  coast 

Kuaiia.  7 

of  America,  the  objects  of  which  are  entirely  scientific. 
Mr.  Iicdowski,  who  accompanied  the  embassy  from  the 
court  of  Russia  to  Pekin,  as  botanist,  is  placed  at  the  head 
of  it.  An  astronomer  will  sail  with  him  for  the  purpose  of 
making  observations,  but  his  name  is  not  mentioned,  or  that 
of  any  other  man  of  science.  The  voyage  is  to  be  of  three 
years  duration. 

Rockets  discharged  by  Electricity . 

Application  of  TIIE  14th  of  February,  at  two  o’clock  in  the  afternoon, 

dectriuiy  to  yj  Rouchc  made  an  experiment  in  the  Janltn  cles  Plantes 

discharge  can-  1 

non.  at  Paris,  to  try  the  effect  of  electricity  applied  to  gun  bat¬ 

teries.  Instead  of  guns  he  had  fixed  about  one  hundred 
rockets  on  long  sticks,  disposed  in  the  garden.  The  rockets 
were  all  connected  by  an  iron  wire,  and  the  same  spark 
caused  them  all  to  explode  at  the  very  same  instant.  The 
concourse  of  people  was  very  great,  the  weather  being  re- 
markably  fine.  This  new  invention  is  not  intended  to  in¬ 
crease  the  destructive  powers  of  those  formidable  weapons  ; 
but  it  is  expected  to  afford  the  means  of  using  them  without 
exposing  gunners  to  the  fire  of  the  enemy. 


Imperfections  of  Alegar. 

Premium  for  VINEGAR  made  of  beer,  properly  called  alegar ,  con- 

rhe  improve-  stantly  retains  a  mucous  matter,  which  prevents  it  from 
nient  of  alegar.  /  7  f 

keeping.  The  society  of  amateurs  of  sciences  and  arts  at 

Lisle,  wish  to  have  this  defect  removed;  and  propose  a 
medal  for  the  best  mode  of  improving  alegar  in  those  qua¬ 
lities  which  may  render  it  equal,  or  nearly  so,  to  the  best 
wine  vinegar.  It  deserves  notice,  that  this  liquor  has  some 
properties,  which,  could  they  be  separated  from  others  not 
so  valuable,  wrould  render  it  worthy  of  more  attention  than 
it  has  hitherto  received. 


A 


JOURNAL, 


OF 

NATURAL  PHILOSOPHY,  CHEMISTRY, 

AND 

TIIE  ARTS. 


AUGUST,  1807. 


ARTICLE  I. 

A  Memoir  on  two  new  Classes  of  Galvanic  Conductors.  BiJ 

Mr.  Erman*. 


JL  HE  Faculty  of  propagating  or  isolating  electric  effects,  Galvanism  has 

exhibited  in  such  different  and  variable  degrees  by  different  different5 ^ from 

substances,  eminently  demands  our  attention,  because  the  electricity, 

time  is  arrived  for  comparing  this  faculty  with  the  chemical  fronl  an°ma' 

i-  •  lies  in  the  pro- 

constitution  of  bodies,  to  establish  something  respecting  the  perties  of  con- 


nature  of  the  electric  fluid.  The  anomalies  of  the  conduct-  ducanS  sub* 

.  -  i  .  .  ii-  i  •  -i  •  •  stances, 

mg  faculty  are  so  strongly  marked  in  galvanic  electricity, 

that  they  have  afforded  arguments  to  those,  who  refer  the 

phenomena  of  this  class  to  a  principle  essentially  different 

from  electricity. 

The  examination,  to  which  I  have  subjected  a  great  num-  New  expert- 
ber  of  substances,  with  respect  to  the  phenomena  they  pre-  Jonie^the^ 
sent,  when  they  are  employed  to  complete  the  galvanic  cir-  arguments, 
cuit  from  one  pole  of  the  pile  to  the  other,  has  furnished 


*  Journal  de  Physique,  Vol.  LXIV.  p.  121.  Feb.  1807. 

To  this  Memoir  the  French  National  Institute  awarded  the  Prize  of 
0000  fr.  [<£125],  founded  by  the  Emperor,  to  be  given  annually  to  the 
best  paper  on  the  subject  of  Galvanism,  till  a  discovery  on  its  principle 
or  application  shall  be  made,  of  sufficient  importance  to  merit  the  sum 
of  60,000  fr.  [.£2500],  of  which  this  is  the  interest, 

Vol.  XVJI — August,  1807.  R  me 
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and  lead  to  a 
new  arrange, 
nient  of  con¬ 
ductors. 


1.  Perfect  non 
conductors. 


2.  Perfect  con 
doctors. 


3.  Imperfect 
conductors. 


me  with  answers  to  some  of  these  arguments-:  but  T  hav£ 
obtained  a  result  of  much  more  importance,  since  I  have 
convinced  myself  by  authentic  facts,  that  in  effects  of  this 
kind  every  possible  combination  is  realized;  for,  if  any  sub¬ 
stance  be  applied  to  the  two  poles  of  the  pile,  one  of  the 
five  following  effects  will  take  place. 

1.  Either  this  substance,  not  acting  separately  on  either 
of  the  two  poles,  leaves  them  perfectly  insulated,  when  we 
attempt  to  set  them  inaction  by  its  intervention.  The  re¬ 
sult  of  tliis  perfect  insulation  is,  that  the  galvanic  circuit  is 
not  completed  ;  and  that  the  electric  tension  remains  at  its 
natural  maximum  at  each  pole,  without  our  being  able  to 
modify  it  by  the  interposition  of  the  substance  employed. 
Perfect  nonconductors  are  cold  glass,  oils,  and  resins,  in 
every  state  of  aggregation  ;  water,  when  solid  or  in  vapour; 
&c, 

2.  Or  the  two  poles  exert,  through  the  intervention  of  the 
substance  applied,  a  reciprocal  action  so  intimate,  that,  per- 
perfectly  neutralizing  each  other,  every  phenomenon  pecu¬ 
liar  to  each  ceases,  so  that  it  is  impossible  to  act  in  a  dis¬ 
tinct  and  appreciable  manner  on  either  of  them.  Perfect 
conductors  are  all  metals  without  exception,  and  in  the  fame 
degree,  at  least  as  far  as  we  know  :  for  it  must  be  observed, 
that  it  is  only  from  analogy  we  ascribe  this  property  to  those 
that  have  not  actually  been,  subjected  to  experiment;  and  it 
is  possible,  that  some  metal  may  hare  exclusive  properties 
with  respect  to  galvanism,  analogous  perhaps  to  those  of 
magnetism  and  iron.  The  possibility  of  tliis,  and  the  «reat 

importance  of  the  discovery,  demand  a  series  of  experiments, 

« 

from  which  we  ought  not  to  be  deterred  by  the  little  proba¬ 
bility  there  is  of  success. 

3;  Or  the  substance  applied  to  the  two  poles  permits  their 
reciprocal  action,  and  completes  the  galvanic  circuit,  but  in 
such  an  imperfect  manner,  that  the  distinct  effect  of  each 
pole  will  continue  to  manifest  itself,  and  that  it  will  be  pos¬ 
sible,  by  the  intervention  of  the  substance  applied,  to  in¬ 
fluence  each  pole  separately,  according  as  we  act  on  one 
extremity  of  the  imperfect  conductor  or  on  the  other.  This 
property,  which  I  have  demonstrated  in  moist  conductors, 
and  in  water  itself,  is  so  much  the  more  important  to  he 

studied, 
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ft  tidied,  as  it  is  connected  with  chemical  and  physiological 
phenomena.  In  fact,  except  in  the  case  of  sparks  alone, 
there  is  no  decomposition  that  takes  place  but  in  conductors 
of  tliis  class;  and  all  the  parts  of  organized  bodies,  that 
galvanic  electricity  is  capable  of  modifying,  equally  belong 
to  it. 


4.  Or  the  given  substance,  acting  as  a  perfect  conductor  4.  Positive  con- 
when  applied  separately  to  either  of  the  two  poles,  is  found  ductors* 
nevertheless  to  belong  exclusively  to  the  positive  pole,  as 
soon  as  it  is  applied  to  both  at  once  to  complete  the  galvanic 
circuit.  Conductors  of  this  kind  do  not  close  the  circle 
completely  from  their  insulating  the  negative  effect;  and  in 
the  contact  of  the  two  poles  by  their  interposition,  we  can 
neither  charge  the  positive,  nor  discharge  the  negative 
pole. 


5.  Or  lastly,  the  effect  mentioned  in  the  preceding  para¬ 
graph  is  inverted,  that  is  to  say,  the  substance,  that  acts  on 
either  pole  separately  as  a  perfect  conductor,  belongs  en¬ 
tirely  to  the  negative  pole,  as  soon  as  it  is  applied  simul¬ 
taneously  to  the  two  extremities  of  the  pile.  Hence  results 
a  maximum  of  electric  tension  in  the  positive  pole,  and  the 
impossibility  of  producing  any  divergence  at  the  negative 
side  by  the  intervention  of  substances  of  this  clas*. 

The  phenomena  of,  the  first, and  second  class  have  been 
known  too  long  to  excite  our  attention,  though  they  furnish 
many  interesting  particulars.  Those  of  the  third  I  suppose 
to  be  equally  known ;  and  therefore  I  shall  confine  myself 
to  the  facts,  that  demonstrate  the  existence  of  conductors 
of  the  fourth  and  fifth  classes.  These  facts,  beside  their 
novelty,  afford  some  interesting  problems  to  be  solved,  and 
new  views  to  be  pursued  in  galvanic  researches. 

Before  1  proceed  to  the  new  facts  I  have  to  offer,  I  shall 
observe,  that  the  phenomena  in  question  do  not  exhibit 
themselves  with  clearness,  and  in  their  whole  connexion,  but 
as  far  as  they  are  studied  with  the  assistance  of  the  electro¬ 
meter  alone  applied  directly  to  each  pole;  and  without  hav¬ 
ing  recourse  to  the  condenser,  the  employment  of  which 
being  always  interrupted,  and  its  language  frequently  equi¬ 
vocal,  sometimes  even  deceitful,  it  fetters  the  progress  of 
the  observation,  and  never  allows  us  to  take  it  in  at  one  view 

R  2  all 


5.  Negative 
conductors. 


Phenomena  of 
the  1  st,  2d,  and 
3d,  already 
known. 


Must  be  exa¬ 
mined  by  the 
electrometer 
alone. 


Inconvenien¬ 
ces  of  the  con¬ 
denser. 
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The  gold  leaf 
electrometer 
very  conveui* 
ent. 


The  apparatus 
must  be  per¬ 
fectly  insulat¬ 
ed. 


Glass  not  suffi¬ 
cient. 


Particular  at¬ 
tention  to  the 
electrometer 
necessary. 


all  flip  changes,  that  characterise  each  state  of  the  pile.  To 
the  nice  experiments  I  have  to  relate,  it  will  he  seen,  that 
the  number  of  simultaneous  observations  to  he  made  would 
render  the  use  of  the  condenser  extremely  inconvenient  : 
and  if  the  modifications  necessarily  produced  at  each  pole 
by  the  augmentation  of  the  electric  capacity,  that  results 
from  the  very  application  of  the  condenser,  be  considered, 
the  reason  of  my  excluding  it  will  he  obvious,  ( lold  leaf 
electrometers,  applied  immediately  to  the  poles,  and  to  the 
the  subjects  of  the  experiments,  are  free  from  every  incon¬ 
venience;  and  if  they  be  ever  so  little  sensible,  thev  indicate 
with  extreme  fidelity  and  promptness  the  progress  and  de¬ 
gree  of  the  most  complicated  modifications,  that  the  pile  un¬ 
dergoes. 

Another  essential  condition  to  the  success  of  the  investi¬ 
gation  is,  that  the  pile  and  all  parts  of  the  apparatus  be  per¬ 
fectly  insulated.  I  have  found  no  mode  of  insulating  the  pile 
better  than  to  fix  it  in  the  centre  of  a  large  cake  of  resin, 
taking  care  not  to  render  the  cake  an  electrophorus  by  any 
accidental  friction.  As  to  the  other  parts  of  the  apparatus, 
we  should  never  trust  to  the  insulating  power  of  glass  alone; 
and  in  applying  a  resinous  coating  to  the  surfaces,  l  have 
found  the  dry  way  far  preferable  to  the  moist.  Last!}',  be¬ 
fore  commencing  the  experiments,  and  during  their  course, 
it  is  proper  to  try  by  means  that  may  readily  be  contrived 
and  varied,  whether  all  parts  of  the  apparatus  completely 
insulate  the  electric  effects  :  and  it  is  particularly  impor¬ 
tant,  to  pay  this  attention  to  the  electrometers,  to  be  certain 
whether  the  glass  of  these  instruments,  which  cannot  be 
Coated  with  resin,  preserve  itself  constantly  in  a  perfectly  in¬ 
sulating  state.  I  know  ff,  experience,  that  the  progress  of 
the  observations  is  frequently  confused,  from  the  surface  of 
the  electrometer  having  imperceptibly  become  a  conductor. 
This  inconvenience  is  remedied  by  drying  the  instrument, 
and  not  by  exhausting  it,  for  fear  of  falling  into  a  still  worse 
inconvenience,  the  communicating  to  the  glass  an  electric 
charge. 


Sect. 


NF.W  CLASSES  OF  GALVANIC  CONDUCTORS, 


237 


Sect.  I. 

Of  Conductors,  (hat,  in  establishing  a  Contact  between  the 
two  Poles,  insulate  the  negative  effect,  while  they  continue 
to  propagate  the  positive  Klectricity .  f 

r 

When  we  apply  separately  to  each  of  the  poles  of  the  Flame  a  per- 
pile  the  flame  of  a  spirit  lamp,  it  acts  as  a  perfect  condue-  [^eith^pol^ 
tor:  but  if  it  be  applied  simultaneously  to  both  poles,  it  separately,  but 
completely  insulates  the  negative  effect,  while  it  continues  ^^eei'^. 
to  conduct  the  positive  electricity  with  the  same  energy;  and  trioity  when 
in  consequence  of  this  partial  insulation,  the  electric  circuit  ^ t0 both 
is  not  completely  established. 

The  faculty  that  dame  possesses  of  conducting  the  duid  its  conducting 
of  the  pile,  which  has  been  so  much  disputed,  is  placed  be-  power  disputed 
yond  doubt  by  the  following  facts. 

To  either  of  the  poles  of  a  perfectly  insulated  pile  of  a  Facts  that 
hundred  pair  of  plates,  more  or  less,  apply  a  very  sensible  prov  lf’ 
oold  leaf  electrometer,  which  will  presently  acquire  the  de-  Electricity 

e  .  communicated 

gree  of  divergence  corresponding  to  the  energy  of  the  pile,  bv  flame  to  ei- 
and  the  more  or  less  perfect  insulation  of  the  opposite  ex-  ther  Pole* 
tremity  by  the  circumambient  air.  As  soon  as  the  diver¬ 
gence  of  the  instrument  is  become  stationary,  present  to  the 
metallic  wire  of  the  opposite  poie  the  dame  of  a  spirit  lamp 
completely  insulated  ;  and  the  divergence  of  the  electrome¬ 
ter  will  not  be  increased.  But  the  moment  a  communica¬ 
tion  is  established  between  the  dame  and  the  ground,  by  in¬ 
troducing  into  it  a  wire  not  insulated,  the  electrometer  will 
diverge  as  much  as  if  a  communication  had  been  established 
between  the  opposite  pole  and  the  ground,  by  means  of  an 
uninterrupted  metallic  conductor.  This  effect  is  the  same 
at  the  negative  as  at  the  positive  pole,  a  circumstance  which 
will  appear  by  and  by  of  importance.  Electricity  therefore 
may  be  communicated  to  either  of  the  two  poles  of  the  pile 
bv  the  medium  of  the  dame  of  spirit  of  wine. 

In  the  same  manner  it  may  be  radically  abstracted  from  Abstracted  by 

either  of  them.  Let  each  pole  communicate  with  an  elec-  ^ame  ^rom  ei“ 

ther  pole. 

trometer  by  means  of  a  wire.  If  an  insulated  dame  touch 
either  of  these  wires,  the  corresponding  electrometer  will 

lose 
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Both  effects 
may  be  shown 
at  once  by  two 
flames. 


Farther  proo!s 
of  the  conduct¬ 
ing  power  of 
flame. 


Flame  there¬ 
fore  does  not 
insulate  galva¬ 
nism,  and  con¬ 
duct  electricity 


Its  conducting 
power  inferior 
to  that  of  rae- 
taij. 


lose  nothing  of  its  divergence;  but  it  will  be  completely  de¬ 
prived  of  it,  the  moment  a  direct  communication  between 
the  ground  and  the  flame  is  established.. 

These  two  effects  may  be  seen  at  once  acting  in  combina¬ 
tion,  by  preparing  two  perfectly  insulated  flames,  and  guid¬ 
ing  into  each  one  of  the  wires  proceeding  from  the  two  ex¬ 
tremities  of  the  pile.  If  the  insulation  be  perfect  in  all 
points,  both  the  electrometers  w  ill  indicate  after  a  few  se¬ 
conds  the  same  state  of  divergence,  as  if  the  poles  were  not  in 
contact  with  the  flame.  Now  if  one  of  the  flames  be  made  to 
communicate  with  the  ground,  the  electrometeV  of  that  pole 
will  immediately  lose  all  its  divergence,  and  the  divergence 
of  the  electrometer  of  the  other  pole  will  be  a  maximum. 
The  alternate  contact  of  the  two  flumes  therefore  produces 
the  same  effect,  as  if  we  had  immediately  touched  the  extre- 
mities  of  the  pile  itself. 

Lastly,  that  we  may  be  fully  convinced  of  flame  being 
an  excellent  conductor  for  all  the  effects  of  the  pile,  that  do 
not  depend  on  the  closing  of  the  circle,  the  following  facts 

should  be  noticed. 

* 

Bend  the  wire  on  the  top  of  the  electrometer,  so  that  the 
point  shall  terminate  in  an  insulated  flame.  Into  the  same 
flame  insert  a  w  ire  from  one  of  the  poles.  If  now  the  oppo¬ 
site  pole  be  touched,  the  electrometer  will  receive  a  maxi¬ 
mum  of  divergence  corresponding  to  the  case.  If  afterward 
the  electrometer  itself  he  touched,  the  pole  with  which  it 
communicates  through  the  medium  of  the  flame  will  be  dis¬ 
charged.  Lastly,  by  touching  the  flame,  we  shall  discharge 
at  once  both  the  electrometer  of  this  pole,  and  the  electro¬ 
meter  communicating  with  the  flame. 

’  These  facts  prove  o  a  demonstration,  that  the  flame  is  far 
from  insulating  the  electric  effects  of  the  pile  in  the  cases 
indicated.  They  show,  that  with  respect  to  these  cases  there 
is  no  ground  for  admitting  a  galvanic  fluid,  which  the  flame 
insulates,  in  opposition  to  the  electric  fluid,  of  which  it  serves 
as  a  conductor, 

In  the  following  fact,  however,  we  find  an  anomaly,  which 
shows  us,  that  the  conducting  power  of  the  flame,  however 
perfect  it  has  appeared  to  us  in  the  preceding  experiments, 
is  nevertheless  very  inferior  to  that  of  metals,  when  these 

two 
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two  kinds  of  conductors  act  in  opposite  directions.  If  one 
of  the  poles  communicate  with  an  electrometer  by  means  of 
a  w  ire,  an  uninsulated  flame,  brought  into  contact  with 'this 
wire,  will  take  from  it,  as  has  been  seen,  all  the  divergence 
before  imparted  to  the  electrometer  by  the  transient  contact 
of  the  opposite  pole.  But  if  a  permanent  metallic  commu¬ 
nication  be  established  between  this  pole  and  the  ground, 
the  electrometer  will  reach  the  maximum  of  divergence,  and 
remain  at  it  without  any  diminution,  though  the  uninsulated 
flame  continue  to  touch  the  wire,  by  means  of  which  the 
electrometer  is  in  communication  with  the  pile.  It  is  to  be 
observed,  that  this  effect  is  precisely  the  same  at  both  poles. 
But  how  different  would  be  the  action  of  a  metallic  con¬ 
ductor,  if  in  this  experiment  it  were  substituted  instead  of 


the  flame!  It  is  well  known,  that  the  application  of  unin¬ 
sulated  metal  would  prevent  any  intensity  of  electricity  pro¬ 
ducing  divergence ;  and  that  the  application  of  a  humid  con¬ 
ductor  would  at  least  diminish  it  extremely,  if  it  did  not 
reduce  it  to  nothing.  Flame  therefore,  which  has  hitherto 
been  considered  as  a  good  conductor,  does  not  here  produce 
the  effect,  that  was  to  be  expected  from  it. 

But  this  anomaly  is  of  little  importance,  compared  with 
that  which  flame  exhibits,  when  it  is  applied  simultaneously 
to  both  poles,  with  a  view  to  close  by  its  means  the  galvanic 
circle.  The  following  facts  prove,  that  in  this  case  it  be¬ 
longs  entirely  to  the  positive  pole,  and  absolutely  insulates 
all  the  negative  effects,  which  has  led  me  to  place  it  in  a 
separate  class. 

Let  each  pole  of  a  well  insulated  pile,  consisting  of  about 
a  hundred  and  fifty  pair  of  plates  of  silver  and  xine,  be  con¬ 
nected  with  a  sensible  electrometer.  With  each  pole  con¬ 
nect  a  wire,  supported  by  a  completely  insulating  stand;  and 
let  the  extremities  of  the  wires  be  brought  so  near  together, 
that  one  flame  may  be  in  contact  with  both.  On  an  insulat¬ 
ing  stand  place  a  spirit  lamp,  and  commence  the  experiment 
by  bringing  the  flame  into  contact  with  the  two  metallic 
wipes.  As  long  as  the  flame  remains  insulated,  the  electro¬ 
meters  of  both  poles  will  diverge  nearly  as  if  the  two  polar 
wires  were  perfectly  insulated.  After  some  time,  indeed, 
the  electrometer  of  the  negative  pole  will  exhibit  a  little 

stronger 
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tive  electricity, 

’  t  f  4  * 
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confirmed  by 
experiments. 


stronger  divergence  than  that  of  the  positive,  though  every¬ 
thing  else  will  appear  to  indicate  an  absolute  insulation :  for 
if  a  communication  be  established  between  either  of  the 
poles  and  the  ground,  its  electrometer  will  lose  all  its  diver¬ 
gence,  and  that  o1'  the  opposite  pole  will  attain  its  maximum  ; 
and  on  touching  both  poles  at  the  same  time,  as  strong  a 
shock  will  be  received,  as  if  the  two  poles  w'ere  insulated  by 
a  stratum  of  air.  It  appears,  that  hitherto  philosophers 
have  contented  themselves  with  this  siugle  experiment,  to 
affirm  that  flame  insulates  all  galvanic  effects  ;  but  the  fol¬ 
lowing  facts  prove,  that  this  insulation  is  partial,  and  that 
flame  continues  to  be  an  excellent  conductor  for  the  positive 
pole. 

Every  thing  remaining  as  in  the  preceding  experiment,  let 
a  communication  be  made  between  the  flame  and  its  sup¬ 
port ;  or,  which  is  more  simple,  touch  the  flame  itself  with 
an  uninsulated  metallic  rod.  Immediately  all  the  diver¬ 
gence  passes  to  the  negative  pole,  and  the  positive  is  abso¬ 
lutely  discharged.  If  the  strongest  divergence  possible  have 
been  previously  given  to  the  negative  electrometer,  by  touch¬ 
ing  the  opposite  pole,  no  application  of  a  good  conductor  to 
the  flame  will  take  off  the  least  part  of  this  negative  diver¬ 
gence  ;  while  the  same  application  will  instantly  destroy 
every  vestige  of  divergence  before  imparted  to  the  positive 
pole,  and  transfer  it  to  the  negative  side  in  the  strongest  de¬ 
gree  possible. 

Whatever  extent  be  given  to  the  flame,  and  however  near 
to  the  negative  wire  it  be  touched,  it  still  remains  impossi¬ 
ble  to  act  through  its  medium  on  the  negative  side,  so  as  to 
take  away  the  divergence.  Flame  belongs  wholly  therefore 
to  the  positive  pole,  since  by  touching  it  this  pole  is  imme¬ 
diately  discharged,  and  the  negative  pole  is  mediately 
brought  to  a  maximum  of  divergence. 

This  paradoxical  property  is  continued  by  the  following 
experiments.  The  two  polar  wires  being  united  in  the  same 
insulated  flarne,  immerse  in  this  flame  the  hook  of  a  sensi¬ 
ble  electrometer,  and  it  will  acquire  a  weak  positive  diver¬ 
gence,  if  the  two  poles  had  not  previously  arrived  at  an 
equilibrium  of  intensity.  But  this  positive  divergence  at¬ 
tains  its  maximum,  the  moment  the  negative  pole  is  made 

to 
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to  communicate  with  the  ground.  If  we  afterward  touch 
the  positive  pole,  the  electrometer  immersed  in  the  flame 
immediately  loses  all  its  divergence.  Lastly,  if  a  communi¬ 
cation  be  established  between  the  ground  and  the  flame  it¬ 
self,  both  the  electrometer  in  contact  with  it,  and  that  ap¬ 
plied  to  .the  positive  pole,  are  discharged,  while  that  on  the 
negative  side  attains  the  highest  degreemf  divergence.  These 
effects  are  completely  explicable,  on  the  supposition  that  the 
negative  pole  is  insulated  in  the  flame,  while  to  the  positive 
it  is  a  conductor. 

\\  hat  renders  this  absolute  insulation  of  the  negative  pole  Flame  gives 
by  a  conducting  substance  still  more  paradoxical  is  the  out  I)0sltlve 

.  .  in  i  .  .  *■  .  .  j  electricity  to  & 

very  intimate  relation  the  name  bears  to  positive  electricity,  distance  of  l| 

In  fact,  to  take  from  this  pole  the  divergence  that  has  been  or  2  *eet  V,er~ 
given  to  it,  it  is  not  necessary  actually  to  touch  the  flame;  f,en<iicalarl>» 
it  is  sufficient  to  bring  over  it,  at  the  distance  of  a  foot  and 
half,  or  even  two  feet,  a  metallic  conductor  communi¬ 
cating  with  the  ground;  when  the  positive  electrometer  will 
immediately  arrive  at  zero,  and  that  of  the  negative  at  the 
maximum  of  electric  intensity.  In  like  manner  an  electro¬ 
meter,  the  hook  of  which  is  held  at  a  similar  distance  above 
the  flame  in  which  the  two  polar  wires  of  a  powerful  pile 
terminate,  will  very  rdedily  become  charged  with  positive 
electricity,  when  a  communication  is  made  between  the 
ground  and  the  negative  side,  and  will  be  discharged  on 
touching  either  the  flame,  or  the  pole  of  which  that  flame  so 
eminently  propagates  the  effect.  This  action  of  the  flame  and  to  a  few 
extends  laterally  also,  but  by  no-  means  with  equal  energy,  es«h orizon" 

for  in  this  direction  it  is  confined  to  a  few  inches. 

> 

All  the 'indications  by  the  electrometer,  that  have  been  Flame  does 

related,  prove,  that  the  galvanic  circle  is  not  completed  by  n.ot  comPlet« 
...  -  .  J  the  galvanic 

the  intervention  of  the  name;  and  experience  long  ago  circle, 

showed,  that  the  decomposition  of  water  did  not  take  place, 

and  the  physiological  effects  of  the  pile  were  not  manifested, 

when  the  exciting  arc  was  interrupted  by  the  interposition  of 

flame.  Reflecting,  however,  on  the  faculty  flame  has  of  yet  momen- 

conducting  the  electricity  of  each  pole  separately,  and  insu-  t?ry  el^ecls  on 

lating  only  the  negative  effect,  it  appeared  to  me  possible,  be  produced 

to  obtain  some  momentary  effects  on  animals,  by  discharging  trough  it. 

at  once  into  the  ground  the  two  poles  united  by  the  flame, 

and 
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mid  placing1  very  irritable  organs  in  tlie  way  of  the  discharge, 
itempu^iu  at  SPV(Ji*‘d  fruitless  attempts,  1  arrive<l  at  the  following 


vain. 


Cautions. 


combination,  the  success  of  which  has  never  since  disap¬ 
pointed  me,  and  perhaps  furnishes  an  interesting  datum  for 
the  general  .theory  of  the  electric  charge. 

Successful  ex-  Let  a  powerful  pile  be  perfectly  insulated,  and  its  two 
jpeumeut.  *  ♦  .  1  *  * 

flames  Ire  united  in  one  insulated  as  perfectly.  Prepare  as 

speedily  as  possible  the  hinder  extremities  of  a  frog,  so  that 
the  ischiatic  nerves  shall  be  disengaged  from  the  flefh,  and 
from  the  spine,  the  lumbar  vertebra?  of  which  are  removed. 
Place  the  muscles  on  the  negative  pole  of  the  pile,  letting 
the  nerves  hang  down  freely ;  and,  holding  an  exciting  arc 
by  a  completely  insulating  handle,  apply  one  extremity  to 
the  flame,  and  the  other  to  the  nerves.  By  this  no  contrac¬ 
tion  will  be  occasioned:  or  should  there  bv  chance  be  some 

v 

traces  of  contraction,  as  in  fact  has  occurred  to  me,  though 
very  rarely,  these  must  bv  considered  as  exceptions  pro¬ 
duced  cither  bv  the  defective  insulation  of  the  handle,  a 
mere  mechanical  irritation  of  the  very  susceptible  nerves,  or 
by  the  action  of  the  atmospheres  of  the  poles  ;  for  1  have 
found  in  another  series  of  experiments,  that  every  pole, 
charged  by  the  contact  of  the  opposite  pole,  becomes  the 
centre  of  a  sphere  of  activity,  in  which  the  capacity  of  sub¬ 
stances  is  powerfully  modified  without  contact,  and  solely 
bv  the  mechanism  of  electric  influences. 

V 

I  am  tempted  to  explain  by  the  last  mentioned  property 

sparks ‘being  *kose  sparks,  which  observers  of  credit  affirm  they  have  ob- 
©btained  by  tained  by  the  contact  of  a  single  pole^  when  the  pile  con- 
a  siiHe^nnif  01  fe‘s^no  a  thousand  pairs  possessed  very  great  energy:  and 
I  conceive,  that  the  contractions  sometimes  seen  in  the  case 
in  question  result  from' the  weak  positive  electrisation,  w  hich 
the  negative  pole  produces  by  its  influence  on  the  exciting 
arc,  so  that  the  equilibrium  is  restored  not  betwee  n  the  po¬ 
sitive  and  negative  poles,  to  which  the  flame  presents  an  in¬ 
surmountable  obstacle,  but  between  the  negative  pole  and 
the  anterior  part  of  the  insulated  arc,  become  positive  bv 
influence.  It  is  obvious,  that  the  effect  of  this  restoration 
of  equilibrium  must  be  of  infinitely  small  intensity;  and 
that,  to  produce  the  weakest  contractions,  it  supposes  an  ex¬ 
traordinary  degree  of  excitability. 

Be 


Th  is  may  ac¬ 
count  ior 


a  single  pole. 


NF.W  CLASSES  OF  GALVANIC  CONDUCTORS. 


243 


Be  this  as  it  may,  to  prevent  any  mistake  from  creeping  in,  Farther  pre- 

if  the  contact  of  the  insulated  conductor,  which  terminates  ClXUtloni* 

at  one  extremity  in  the  flame,  and  at  the  other  at  the  nerves, 

«/ 

produce  a  contraction  during  the  period  of  the  highest  irri- 
tubilitv,  a  few  moments  should  be  suffered  to  elapse,  the 
application  of  the  insulated  exciter  should  be  repeated  from 
time  to  time,  and  very  soon  the  application  will  produce  no 
effect.  The  experiment  then  properly  commences.  In  fact,  Experiment, 
when  the  insulated  exciter  has  no  physiological  action,  it  is 
sufficient  to  establish  a  communication  between  it  and  the 
ground,  either  by  touching  it  with  the  finger,  or  taking  it 
in  the  hand  without  the  insulating  handle,  and  very  strong 
contractions  will  be  produced  every  time  the  circuit  is  com¬ 
pleted  from  the  flame  to  the  nerves.  The  influence  of  the 
ground  may  be  proved,  by  completing  the  circuit  with  an 
insulated  and  an  uninsulated  arc  alternately.  If  a  certain 
interval  be  allowed  between  these  comparative  applications, 
those  w  ith  the  insulated  arc  will  never  produce  any  effect, 
those  with  the  uninsulated  will  constantly  excite  contractions. 

I  must  observe,  however,  that  this  kind  of  galvanic  excite-  The  irritability 
ipent,  by  the  intervention  of  flame  and  the  ground,  Requires  be^ea^ 
a  much  greater  excitability  in  the  subject,  than  the  common 
method  of  completing  the  circuit  immediately  from  pole  to 
pole ;  for  the  muscles  are  obedient  to  the  latter,  long  after 
they  have  ceased  to  contract  by  the  application  of  an  un¬ 
insulated  conductor  to  the  flame.  It  is  to  be  understood,  When  placed 
however,  that,  if  the  prepared  muscles  be  placed  on  the  po-  tive^ob^  no 
sitive  pole,  and  the  circuit  then  be  completed  from  the  effect  is  pro¬ 
flame  to  the  nerves,  no  effect  will  be  obtained,  whether  the  duLcd* 
arc  be  insulated  or  uninsulated;  for,  as  the  flame  belongs 
exclusively  to  the  positive  pole,  it  is  obvious,  that  it  cannot 
produce  contractions  with  the  pole  of  its  own  nature. 

The  explanation  of  this  fact  appears  to  me  to  arise  na-  The  fact  ex> 

turallv  from  what  has  been  said.  The  flame  insulates  all  Pl£liue<i- 

* 

negative  effect,  arid  consequently  cannot  complete  the  gal- 
vanic  circuit.  But  in  the  application  of  the  uninsulated  arc 
between  the  flame  and  the  nerves,  it  is  properly  the  ground 
that  serves  as  an  intermediate  chain,  and  the  mind  may  dis¬ 
tinguish  three  different  effects  at  the  same  instant  of  time. 

Vhe  first  is  that  of  charging  the  negative  pole  to  a  maximum 

at 
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The  author 
could  never 
obtain  any  che¬ 
mical  decom¬ 
positions  in 
this  way. 


In  this  case  too 
the  flame  acts 
at  a  distance. 


The  exciting 

arc  retains  its 

property  some 

seconds. 
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at.  the  expense  of  the  ground:  the  second,  the  returning 
into  the  ground  all  the  excess;  by  which  the  positive  would 
arrive  at  a  maximum  of  intensity,  were  there  not  a  want  of 
insulation  :  and  from  this  want  of  insulation  results,  as  a 
third  effect,  the  momentary  discharge  of  the  two  poles  iuto 
the  ground.  It  may  be  conceived,  that  very  irritable  or¬ 
gans,  serving  as  a  vehicle  to  this  process,  w  ill  experience  that 
kind  of  shock,  which  accompanies  the  prompt  restitutions 
of  the  electric  equilibrium.  If  my  object  were  at  the  pre¬ 
sent  moment  to  display  a  theory  of  the  electric  charge,  I 
certainly  should  not  content  myself  with  these  germes  of 
ideas,  which  however  appear  to  me  fertile  in  their  conse¬ 
quences.  It  may  be  pi  umed  too,  that  this  kind  of  exci¬ 
tation,  in  which  the  ground  at  large  concurs,  mast  require 
u  much  greater  degree  of  irritability,  than  those  in  which 
the  equilibrium  is  established  immediately  from  one  pole  to 
the  other.  Whether  the  impossibility  of  obtaining  chemical 
decompositions  by  the  intervention  of  flame  depgnd  on  this 
circumstance,  I  cannot  say  ;  or  even  whether  the  impossibi¬ 
lity  be  absolute:  all  1  knew  is,  that  I  have  never  produced 
any  such  effect,  notw  ithstanding  the  numerous  combinations 
I  have  tried. 

When  the  insulating  power,  which  has  been  so  perempto¬ 
rily  ascribed  to  flame,  be  considered,  the  following  observa¬ 
tion  will  appear  interesting.  To  produce  the  contractions 
just  mentioned,  it  is  not  necessary,  that  the  uninsulated  ex¬ 
citing  arc  should  immediately  touch  the  flame,  as  it  may  be 
held  several  inches  above  it.  1  have  sometimes  succeeded 
in  producing  contractions,  when  it  has  been  held  a  foot  and 
half  above  it,  particularly  when  I  have  armed  this  extre¬ 
mity  of  the  arc  with  a  metallic  disc  a  few  inches  in  diame¬ 
ter,  in  order  to  bring  it  into  more  intimate  contact  with  the 
hot  air  issuing  from  the  flame,  and  serving  as  a  conductor 
to  the  positive  electricity. 

I  shall  just  mention  here  another  observation,  which  I 
have  repeated  several  times,  but  the  particulars  of  which  I 
am  far  from  having  sufficiently  studied.  When  the  exciting 
arc,  brought  into  communication  with  the  ground,  has  pro¬ 
duced  a  contraction,  by  being  placed  simultaneously  in  con¬ 
tact  with  the  flame  and  nerves,  it  will  retain  this  property  for 

about 
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about  twenty  seconds,  without  its  being  necessary  to  keep  it 
insulated  during  tins  time.  In  this  state  it  produces  a  fresh 
contraction  on  touching  the  nerves  alone,  without  requiring 
the  flame  to  touch  the  other  extremity.  This  observation 

V 

lias  nothing  in  it  of  novelty,  as  there  are  many  analogous 
facts:  yet  it  is  in  some  degree  interesting,  as  it  facilitates 
our  varying  the  modes  of  experimenting.  But  what  induced 
me  to  mention  it  here  was,  that  the  success  of  the  experi¬ 
ments,  in  which  an  insulated  and  an  uninsulated  arc  are  al¬ 
ternately  employed,  depends  on  this  circumstance ;  and  for 
this  reason,  in  describing  thrse  experiments,  I  mentioned 
the  necessity  of  allowing  a  certain  time  to  elapse  between 
each  of  these  comparative  applications. 

The  facts  1  have  recited  incontrovertibly  prove,  that  the  Flame  of  aka* 
flame  of  spirit  of  wine  is  an  excellent  conductor  for  either  ho!  thus  shown 

pole  ot  the  pile;  but  that  in  connecting  the  two  poles  it  ient  conductor 

completely  insulates  the  negative  side,  while  it  continues  to  either  elec- 
,  •  ,  ,  .  _  ,  .  .  1  IT  tricity  singly* 

be  eminently  conducting  for  the  positive.  But  the  problem  but  to  insulate 

is  still  far  from  being  solved  :  it  remains  to  he  known,  what  l^e  negative 

is  the  mechanism  of  the  action,  on  which  this  singular  pro-  ed  to  complete 

perty  depends.  It  would  certainly  he  rash  to  determine  any  die  circuit. 

thing  respecting  facts  so  new,  and  deviating  so  wodely  from 

all  known  analogy:  I  only  mention  the  following  h}Tpothesis, 

therefore,  on  account  of  the  interesting  facts  of  which  I 

have  obtained  a  knowledge,  taking  it  as  a  text  for  farther 

researches. 

I  had  long  imagined,  that  the  electric  intensity  manifested  pjamesUpp0g 
exclusively  at  the  negative  pole  by  the  intervention  of  the  ed  in  some  in¬ 
flame  might  depend  on  the  two  opposite  properties  assigned  t ricT 

to  it,  and  in  fact  distinguished  in  certain  phenomena  of  ty:  in  others  to 
common  electricity.  We  conceive  we  have  equally  reason  toliect  lt * 
to  say,  that  flame  dissipates  and  destroys  all  electricity,  as 
for  instance,  when  charged  plates  of  glass  or  resin  are  pre¬ 
sented  to  it ;  and  that  in  other  cases  it  collects  electricity,  as 
when  it  is  applied  to  the  summit  of  electrometrical  points 
intended  for  meteorological  observations.  I  thought,  there¬ 
fore,  that  something  analogous  took  place  here:  hut  the 
dispersive  effect  being  much  superior,  the  positive  pole  was 
constantly  discharged  by  drawing  off  the  excess  of  the  elec¬ 
tive  fluid,  while  by  this  very  act  the  negative  side  was  left 

at 
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But  this  hypo¬ 
thesis  will  not 
apply  heie. 


Solids  produce 
similar  pheno¬ 
mena  : 

and  flames 
from  different 
substances  dif¬ 
fer  in  their  ac¬ 
tion. 


Flame  not  a 
distinct  sub¬ 
stance  always 
of  one  nature. 


Electricity  and 
galvanism  dif¬ 
fer  in  their 
mode  of  ope¬ 
rating. 


Flame  from 
hidrogen  and 
carbon  produc¬ 
es  the  preced¬ 
ing  effects. 

Flame  of  sul¬ 
phur  a  com¬ 
plete  noncon¬ 
ductor. 

Flame  of  phos¬ 
phorus  insu¬ 
lates  the  posi¬ 
tive  pole  only. 


at  a  maximum  of  intensity.  But  a  more  accurate  analysis  o*f 
the  phenomena,  and  a  farther  investigation  of  the  facts  that 
occurred,  convinced*  me  of  the  erroaeousnes6  of  this  hypo¬ 
thesis:  for  if  it  were  by  a  simple  dissipation  of  the  electric 
fluid,  that  flame  destroys  the  intensity  at  the  positive  pole, 
and  carries  it  to  a  maximum  at  the  negative,  it  must  be  per¬ 
fectly  indifferent,  whether  the  flame  were  insulated  or  not. 
Now  we  have  seen,  that  this  is  not  the  case.  Besides,  it 
will  appear,  that  solid  substances  produce  analogous  pheno¬ 
mena,  though  inversely  :  so  that  here  tve  have  no  expansible 
fluid  to  dissipate  or  accumulate  the  electric.  But  what  de¬ 
monstratively  proves  the  falsity  of  the  hypothesis  is  the 
total  difference,  that  exists  in  the  rnodeof  action  of  different, 
flames,  according  to  the  chemical  constitution  of  the  bodies 
from  which  they  emanate. 

It  is  a  singular  abuse  of  the  abstract  signs  of  language, 
to  speak  of  flame  as  one  constant  homogeneous  substance, 
whatever  be  the  the  nature  of  the  matter  undergoing  igni¬ 
tion.  This  errour  might,  have  been  pardonable  previous  to 
the  discoveries  of  pneumatic  chemistry,  particularly  with 
respect  to  common  electricity,  the  chemical  effects  of  which 
are  nothing,  or  difficult  to  ascertain.  In  galvanism,  on  the 
contrary,  the  chemical  effects  stand  foremost :  every  physical 
effect  is  preceded  or  accompanied  by  chemical  action ;  and  it 
is  precisely  from  this,  that  the  discovery  of  Volta  will  for 
ever  remain  a  memorable  epoch  in  the  annals  of  science. 
His  pile  is  a  landmark  erected  on  the  common  frontier  of 
chemistry  and  natural  philosophy.  A  comparison  of  the 
mode  of  action  of  the  flame  of  different  combustibles  soon 
decided  the  fate  of  my  hypothesis. 

All  flames  arising  from  the  incandescence  of  substances 
containing  hidrogen  and  carbon  produce  the  phenomena 
of  insulating  the  negative  pole,  and  acting  as  conductors  to 
the  positive,  in  the  same  degree.  Those,  on  the  contrary, 
that  contain  neither  hidrogen  nor  carbon,  either  do  not  pro¬ 
duce  this  effect;  as  sulphur,  the  flame  of  which  equally  in¬ 
sulates  both  poles:  or  produce  an  effect  totally  opposite ;  as 
phosphorus,  which,  in  a  state  of  ignition,  insulates  the  posi¬ 
tive,  and  conducts  the  negative.  I  shall  enter  a  little  into 
the  detail  of  these  facts. 

On 
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Oft  uniting  the  wires  of  the  two  poles  with  the  flame  of  a  f  lame  of  van- 

„  ...  ,,  i  i  oussu  balance.*, 

wax  or  tallow  candle,  an  oil  lamp,  yellow  amber,  camphor, 

volatile  oils,  ami  several  other  hidrocarburetted  substances, 

the  effects  I  have  described,  taking  for  example  the  flame 

of  alcohol,  will  be  observed  fully.  I  had  a  strong  reason, 

however,  for  proposing  the  latter,  since  the  combustion  of 

the  substances  here  mentioned  is  scarcely  commenced  under  Soon  produced 

the  influence  of  the  galvanic  poles,  before  a  fuliginous  de-  ™ot^rtJU  esccul 

position  takes  place  on  each  of  the  wires,  particularly  on 

that  of  the  negative  pole.  This  deposition  is  distinguished  especially  on 

by  a  kind  of  dendritic  vegetation,  very  striking  on  the  ne-  th.e  ne8ative 
J  .  n  .  .  ,  .  wue, 

gative  wire,  but  much  less  distinct,  and  sometimes  not  to 
be  perceived  on  the  positive.  These  ramifications  increase  that  stretched 
and  spread  with  great  rapidity,  particularly,  at  the  negative  0r,^r°JC  10  ' ie 
pole  :  they  tend  toward  one  another  from  the  negative  to  the 
positive,  and  the  moment  when  these  fuliginous  filaments  fill 
the  space  between  the  two  wires,  all  electvoscopic  effect  ceases, 
the  circuit  being  closed  by  the  conducting  power  of  the  car¬ 
bon.  The  flame  of  spirit  of  wine,  or  of  naphtha,  is  free  Alcohol  and 
from  this  inconvenience.  If  the  experimenter  would  ob-  ^o^this^eSct. 
serve  these  fuliginous  vegetations  in  the  greatest  energy,  he  ^ 
should  burn  in  a  small  capsule,  oil  of  turpentine  rectified  by  tjne  has^emi- 
distillntion.  On  bringing  into  this  flame  the  two  wires  of  a  nently, 
galvanic  pile  of  tolerable  strength,  the  fuliginous' vegeta¬ 
tions  will  be  produced  in  such  abundance,  that  frequently 

they  will  be  seen  to  rise  from  the  edge  of  the  capsule,  and  ,  „ 

J  .  ...  .  .  and  forms  a 

form  by  their  ramifications  a  very  pleasing  crown,  the  mean-  pleasing  exhi- 
descent  points  of  the  tufts  having  a  very  rapid  movement  of  Ditl0il- 
tension  on  the  fuliginous  pedicle  that  supports  them. 

To  obtain  the  partial  insulation  of  the  negative  effect,  it  Carbon  not  ne- 
is  not  necessary,  that  the  substance  from  which  the  flame  cesi,ar3’* 
emanates  should  contain  carbon.  I  filled  my  gazometer  H id rogen alone 
with  very  pure  hidrogen  gas,  carefully  washed ;  received  the  sufficient, 
flame  of  a  stream  of  this  gas  perfectly  insulated  between 
the  two  wires  of  a  pile  ;  and  observed,  that  the  effects  dur¬ 
ing  the  whole  course  of  the  experiment  were  perfectly  iden¬ 
tical  with  those  which  I  have  described  above  with  the  flame 
of  alcohol. 

As  to  the  flames  emanating  from  substances  that  contain  Of  other  sub- 
neither  carbon  nor  hidrogen,  it  is  very  probable,  that  none  f^Mfrir^nd 
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phosphorus 

tried. 


Fhme  of  sul- 
'  phur. 


The  action 
does  not  be¬ 
long  to  the 
flame  itself. 


Its  connexion 
■with  chemical 
affinity  shown 
by  additions  to 

the  sulphur. 


Flame  of  phos¬ 
phorus  a  con¬ 
ductor  of  the 
fifth  class. 


The  experi¬ 
ment  not  in¬ 
fluenced  by 
the  phospho¬ 
rus  being  wet, 


or  impure, 


them  produce  the  phenomena  of  the  partial  insulation  of  the 
negative  effect.  V.  ith  respect  to  sulphur  and  phosphorus,  l 
have  proved  this  by  experiment  ;  and  1  am  deposed  to  ex¬ 
tend  it  by  analogy  to  all  substances  of  the  same.  kind. 

The  uninsulated  flame  of  pure  sulphur,  applied  to  either 
pole  of  the  pile,  acts  as  a  perfect  nonconductor.  It  is  im¬ 
possible  to  discharge  either  of  the  poles  by  the  application 
of  this  flame;  and  the  opposite  pole  shows  no  increase  of 
intensity  by  this  contact.  Hence  it  follows,  that  the  two 
wires  connected  by  the  same  flame  of  burning  sulphur  re¬ 
main  equally  insulated  ;  and  if  a  communication  be  esta¬ 
blished  between  this  flame  and  the  ground,  it  is  still  the 
same.  The  flame  of  sulphur,  therefore,  insulates  the  gal¬ 
vanic  electricity  as  perfectly  as  the  substance  from  which  it 
emanates;  and  consequently  the  fourth  class  of  effects  do 
not  depend  on  the  dispersive  property  of  flame,  as  flame. 
On  the  contrary,  the  intimate  connexion  of  these  phenomena 
with  chemical  affinities  is  demonstrated,  by  joining  with  the 
sulphur  some  hidroearbu retted  substance.  Thus  on  con¬ 
necting  the  polar  wires  by  the  uninsulated  flame  of  a  match, 
or  of  a  thread  dipped  in  sulphur,  the  divergence  is  null  at 
the  positive  side,  and  extreme  at  the  negative. 

As  to  the  flame  of  phosphorus,  it  exhibits  a  very  retnark- 
able  property,  in  belonging  decisively  to  the  fifth  class:  that 
is  to  say,  applied  individually  to  each  pole,  it  acts  as  a  per¬ 
fect  conductor;  but  the  moment  the  two  wires  are  united  in 
it,  the  positive  side  is  found  to  be  completely  insulated, 
while,  with  respect  to  the  negative  pole,  the  conducting 
power  continues  in  full  energy.  I  shall  not  enter  into  the 
particulars  of  the  experiments,  as  they  were  conducted  pre¬ 
cisely  in  the  same  manner  as  those  already  mentioned  :  but 
I  shall  observe,  that,  to  satisfy  myself  whether  the  moisture 
adhering  to  the  sticks  of  phosphorus,  taken  from  under  wa¬ 
ter,  had  any  influence  on  the  phenomenon,  I  several  times 
took  the  precaution,  carefully  to  wipe  the  pieces  I  intended 
to  employ,  and  then  to  keep  them  a  whole  day  in  a  phial 
filled  with  calcined  muriat  of  lime.  This  perfect  desicca¬ 
tion  did  not  affect  the  phenomena.  Neither  did  brown  and 
opake  phosphorus,  obtained  directly  from  distilling  the  acid 
with  charcoal,  differ  in  its  effects,  or  in  their  degree,  from 

that 
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that  which  I  had  brought  by  subsequent  operations  to  that 

colour,  semi  transparency)  and  fracture*  which  indicate  its 
•  *  ♦ 
greatest  purity. 

Perhaps  we  may  infer  from  this,  that  the  impurity  of  Brown  phos- 
brown  phosphorus  does  not  arise,  as  some  have  supposed,  P'‘|)ms  perhaps 
from  a  portion  of  carbon  carried  over  by  the  phosphoric  va-  impure  by  car- 
pours.  In  fact,  if  the  smallest  portion  of  carbon,  burned  bon* 
with  sulphur,  immediately  communicate  to  its  flame  pro¬ 
perties  absolutely  different  from  those  of  the  flame  of  pure 
sulphur,  analogy  leads  us  to  expect  similar  effects  from  car¬ 
bon  incorporated  with  phosphorus.  But  I  found  nothing’  of 
this  in  the  combustion  of  brown  phosphorus.  I  am  free  to 
confess,  however,  that  this  is  an  argument  of  no  great 
weight,  particularly  as  the  most  essential  point  of  compari¬ 
son  is  still  wanting,  for  I  have  never  been  able  to  succeed  in 
burning  together  phosphorus  and  charcoal  mixed  in  different 
proportions. 


(To  be  concluded  in  our  next .) 


II. 


Facts  toward  a  History  of  Prussiates .  By  Mr.  Prousts 

/ 

(  Concluded  from  p.  10  Q.J 


Some  Precipitations  by  the  Simple  Prussiate » 


T HIS  prussiate,  with  the  metallic  solutions,  gives  diffe-  precipitates 
vent  results  from  the  triple  prussiate,  some  of  which  had  w^ltb  tbe  S11^’ 
already  been  noticed  by  Seheele.  The  following  are  those  I  prussiates  dif- 
have  observed.  fer* 

Silver,  with  the  triple  prussiate,  gives  a  white  precipitate,  silver, 
which  soon  turns  blue,  in  consequence  of  the  white  prussiate 
of  iron  mixed  with  that  of  the  silver. 

With  the  simple  prussiate  it  produces  a  white  curd,  that 
does  not  change. 

Gold  is  not  affected  by  the  triple  prussiate.  Gold* 
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Molybdic  acid. 
Tungstic  oxide 

Titanium. 


Uranium. 

Cobalt. 

Nickel. 

% 

Manganese. 

/ 

Copper. 

Muriate  of 
copper. 


Ptatina. 


With  the  simple  prussiate  it  gives  a  white  precipitate,  that 
turns  to  a  tine  yellow.  This  precipitate  is  a  true  prussiate 
of  gold,  and  does  not  fulminate  by  exposure  to  heat.  Dis¬ 
tilled  in  a  retort  it  gives  out  water,  empyreumatic  oil  pretty 
abundantly,  and  gaseous  oxide  of  carbon  that  burns  with  a 
blue  flame.  The  residuum  is  gold  mixed  with  powdered 
charcoal.  1  find  no  mention  of  ammonia  in  my  notes,  whe~ 
ther  it  were  forgotten  I  do  not  know. 

Molybdic  acid  has  no  effect  on  either  of  the  prussiates. 

Neither  has  oxide  of  tungsten. 

Titanium,  with  the  triple  prussiate,  afforded  prussian  blue, 
in  consequence  of  the  iron  retained  by  the  oxide. 

With  the  simple  prussiate  it  gave  yellow  oxide  of  iron, 
such  as  tills  prussiate  produces  with  solutions  of  red  oxide. 

I  have  never  yet  been  able  to  obtain  titanium  perfectly  free 
from  iron. 

Uranium  gave  a  blood  red  precipitate  with  the  triple  prus-' 
siate.  With  the  simple,  a  yellow  white.  » 

Cobalt  gave  a  grass  green  precipitate  with  the  triple  prus- 
siate.  With  the  simple,  a  light  cinnamon. 

Nickel  gave  a  greenish  white  precipitate  with  the  triple 

i .  x 

prussiate.  With  the  simple,  a  yellowish  white. 

Manganese  gave  a  peach  blossom  precipitate  with  the  tri¬ 
ple  prussiate.  With  the  simple,  a  dirty  yellow. 

Copper  gave  a  fine  crimson  with  the  triple  prussiate.  With 
the  simple,  a  yellow. 

White  muriate  of  copper,  or  that  in  which  the  oxide  is  at 
a  minimum,  dissolved  in  muriatic  acid,  gives  with  the  tri¬ 
ple  prussiate  a  white  precipitate,  but  tinged  with  a  little 
crimson.  It  appears,  that  the  precipitate  would  be  white, 
if  the  muriate  were  completely  free  from  oxide  at  a  maxi¬ 
mum:  but  the  solution  of  this  muriate  is  like  that  of  iron, 
it  is  difficult  to  keep  it  at  a  minimum  of  oxidation,  in  constw 
quence  of  the  action  of  the  air. 

With  the  simple  prussiate  this  muriate  gave  a  perfectly 
white  curdy  precipitate.  A  few  drops  of  solution  of  pot¬ 
ash  took  from  it  its  prussic  acid,  and  turned  it  yellow,  which 
is  the  colour  of  oxide  of  copper  at  a  minimum. 

Platina  afforded  nothing  with  either  of  the  prussiates  :  but 
J  find  a  memorandum,  to  examine  it  again. 

Prussiate 
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Prussiate  of  mercury  is  obtained,  as  is  well  known,  by  Prussiate  of 
treating  red  oxide  of  mercury  with  prussian  blue.  This  salt  mcrcuD* 
easily  crystallizes  in  tetraedral  prisms.  It  is  always  opake. 

It  may  retain  potash,  as  will  be  seen  presently,  if  there  were 
*  any  in  the  prussian  blue.  It  equally  retains  oxide  of  iron,  as 
may  be  seen  by  the  following  experiment.  Ileat  a  few  grains 
with  muriatic  acid  in  a  little  matrass,  and  white  prussiate 
will  be  precipitated. 

To  free  it  from  iron,  its  solution  must  be  boiled  with  red  Freed  from 
oxide  of  mercury  repeatedly:  each  time  it  deposits  oxide  of 
iron,  but  this  depuration  is  tedious.  The  prussiate  of  mer¬ 
cury  changes  its  state  by  being  boiled  with  red  oxide,  and 
appears  to  take  up  a  surcharge;  for  it  no  longer  crystallizes 
in  prisms,  but  in  small  groupes  or  very  fine  needles.  Their 
solutions  too  require  to  be  farther  concentrated;  and  dis¬ 
solving  the  crystals  afresh  does  not  bring  them  back  to  their 
original  figure. 

This  salt  heated  in  a  retort  is  easily  and  wholly  decom-  Decomposed 
posed,  if  the  fire  be  not  urged  too  strongly.  It  is  sufficient  heat* 
to  heat  a  few  grains  in  a  tube  of  three  or  four  lines  diameter, 
closed  at  one  end.  If,  while  thus  heated,  the  open  end  be 
exposed  to  flame,  the  prussic  gas  mingled  with  gaseous 
oxide  of  carbon  takes  fire.  The  flame  is  red  and  blue,  ter¬ 
minated  by  a  yellowish  aureola.  One  hundred  grains  of 
prismatic  prussiate  gave  one  time  seventy-two  grains  of  mer¬ 
cury,  at  another  seventy-two  and  half.  The  residuum  of 
eight  or  nine  grains  was  a  mixture  of  charcoal  and  carbo¬ 
nate  of  potash.  This  is  nothing  extraordinary,  for  the  alkali 
cannot  decompose  prussiate  of  mercury,  and  no  doubt  it 
was  contained  in  the  prussian  blue,  which  was  that  of  the 
shops. 

The  products  that  arose  in  this  distillation  were  ammonia ;  Products.- 
oil,  and  this  even  in  tolerable  abundance ;  and  a  mixture  of 
carbonic  acid  gas,  and  carbonic  oxide. 

There  does  not  appear  to  he  any  prussiate  of  mercury  The  oxide  of 

with  oxide  at  a  minimum  for  its  base  ;  for  the  prussic  acid  mercury 

.  .  p  ...  ways  at  a  max-, 

applied  to  mild  muriate  of  mercury,  or  to  the  nitrate  with  base  imam. 

at  a  minimum,  eliminates  a  portion  of  the  mercury,  and  pro¬ 
duce*  a  prussiate  with  base  of  red  oxide,  like  that  obtained 
directly  by  treating  red  oxide  with  the  acid. 

S  2 
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Red  oxide  of 
mercury  de¬ 
composes  both 
j  russiates  of 
potash. 


Prussiate  of 
mercury  not 
decomposed 
by  sulphuric 
acid  diluted, 


or  by  nitric ; 


but  it  is  by  the 
muriatic. 


Soluble  in  pot¬ 
ash. 


Decomposed 
by  muriate  of 
tin,  and  hidro- 
sulphuretted 
water ; 


The  red  oxide  of  mercury  equally  decomposes  the  simple 
prussiate.  The  potash  too  is  separated  from  it  ;  and  as  this 
has  no  action  on  the  prussiate  of  mercury,  the  prussiate  cry¬ 
stallizes  amidst  it.  It.  likewise  decomposes  the  triple  prus- 
siate  completely,  but  this  requires  long  boilings.  In  this 
process,  the  black  oxide  in  the  triple  prussiate  passes  to  the 
State  of  red  oxide,  and  is  deposited  as  an  ochre.  Part  of  the 
mercury  gives  out  the  oxigen  requisite  for  this,  and  hence 
it  is  found  in  the  metallic  state  among  the  ochre  precipi¬ 
tated  ;  but  without  this  superoxigenation  of  the  iron,  which 
diminishes  the  affinity  of  this  metal,  the  oxide  of  mercury 
probably  would  not  decompose  a  combination  so  solid  as  that 
of  the  triple  prussiate. 

The  aqueous  sulphuric  acid  has  no  action  on  prussiate  of 
mercury,  even  with  heat.  Not  the  slightest  smell  of  prussic 
gas  is  given  out. 

Potash  saturates  the  sulphuric  acid  as  a  vehicle  of  the 
prussiate,  but  occasions  no  precipitate. 

Concentrated  sulphuric  acid  destroys  the  prussic,  gives  out 
sulphurous  acid,  and  thus  destroys  all  means  of  comparison. 

Nitric  acid  is  not  more  successful  even  with- boiling.  At 
the  beginning,  indeed,  a  little  nitrous  gas  is  perceived;  but 
this,  no  doubt,  is  occasioned  by  the  black  oxide  of  iron  con¬ 
tained  in  the  prismatic  prussiate.  The  prussiate,  however, 
crystallizes  in  the  midst  of  the  acid;  and  alkalis  saturate 
this  acid  without  precipitating  any  thing. 

But  it  does  not  elude  the  action  of  the  muriatic  acid  in 
like  manner.  There  is  a  separation  of  prussic  gas,  a  com¬ 
plete  decomposition,  and  the  prussiate  is  totally  changed 
into  corrosive  sublimate.  Accordingly,  alcohol  dissolves 
the  saline  residuum  of  this  process  completely;  and  we  find 
nothing  but  sublimate  on  trying  it  by  reagents.  It  is  well 
known,  that  alcohol  does  not  dissolve  the  prussiate  of  mer¬ 
cury. 

Potash  dissolves  the  prussiate  of  mercury  abundantly,  by 
the  assistance  of  heat;  and  this  salt  crystallizes  in  it  on  cool¬ 
ing.  Alcohol  separates  it  too,  and  it  is  found  entire. 

Muriate  of  tin  at  a  minimum,  and  hidrosulphuretted  wa¬ 
ter,  decompose  this  prussiate  instantly,  and  the  prus  dc  acid 
is  set  free. 

It 
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It  has  been  seen,  that  muriatic  acid  acts  effectually  on  but  not  by  mu- 
this  prussiute:  it  might  be  supposed,  therefore,  that  muriate  nate  dUimo' 
of  ammonia,  which  offers  the  prussic  acid  a  principle  capa¬ 
ble  of  uniting  with  it,  should  make  a  change  of  bases  ;  but 
it  does  not.  If  a  solution  of  prussiate  of  mercury  be  heated 
with  muriate  of  ammonia,  nothing  new  is  produced,  and  al¬ 
cohol  separates  them  completely.  Potash  and  limewater 
precipitate  nothing  from  the  mixture,  not  an  atom  of  corro¬ 
sive  sublimate;  and  the  green  sulphate  of  iron,  which  would 
not  fail  to  form  a  prussiate  of  iron  with  that  of  ammonia,  if 
it  met  with  any  in  the  liquor,  does  not  experience  the  least 
change. 


Prussic  gas. 

On  heating  1440  grains  of  triple  prussiate  in  a  retort,  prussic  gaS) 
with  a  sufficient  quantity  of  dilute  sulphuric  acid,  four  ounces 
[23Q4  grs.]  of  alcohol  were  impregnated  with  about  80  grs. 
of  gas.  I  kept  the  alcohol  in  a  jar  in  a  mercurial  trough: 
the  gas  dissolved  in  it  rapidly,  but  it  would  have  taken  up 
much  more.  The  water  of  the  intermediate  receiver  too  was 
loaded  with  it:  its  smell  was  suffocatingly  pungent,  and  its 
kernel  flavour  was  extremely  strong.  This  water  did  not 
render  that  of  barytes  turbid.  The  gas  has  a  constant  ten¬ 
dency  to  escape,  and  is  perpetually  raising  up  the  cork.  If 
a  small  matrass  tilled  with  the  solution  be  immersed  in  hot 
water,  the  gas  separates  rapidly,  and  burns  at  the  oritice  : 
on  bringing  a  candle  near  it,  smoke  is  perceived;  no  doubt 
because  a  part  of  the  charcoal  escapes,  as  in  the  combustion 
of  volatile  oils. 

Prussic  acid  dissolved  in  water,  and  kept  in  a  bottle  prussic  acid  de- 
closely  stopped,  is  decomposed  spontaneously.  In  four  or  composcdspou- 
ff  ve  months  it  becomes  yellow.  It  gradually  loses  its  smell,  m 

grows  turbid,  and  deposits  a  coffee  coloured  sediment, 
which,  after  being  heated,  exhibits  all  the  characters  of  char¬ 
coal. 

Byd  istillation  it  affords  a  little  water,  prussic  acid,  and  Decomposed 
ammonia.  The  carbon  is  azotized;  and  it  acquires  one  of  by  heat, 
the  principles,  which  the  acid  relinquishes  on  being  decom¬ 
posed,  for,  on  heating  it  with  carbonate  of  potash,  it  afforded 
me  a  lixivium  capable  of  making  prussian  blue. 

But 
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Solution  of 
prussic  acid 
and  sulphate 
of  iron. 


Solution  dis¬ 
tilled. 


Solution  of  the 
acid  in  alcohol 
keeps  very 
well. 

Inference. 


General  de¬ 
ductions. 


But  while  the  carbon  in  separating  retains  azote,  the 
greater  part  of  the  latter,  combining  with  hidrogen,  forms 
ammonia.  Thus  ammonia  is  found  in  the  yellow  liquor, 
with  the  remainder  of  the  acid  that  has  escaped  decomposi¬ 
tion. 

Prussic  acid  dissolved  in  water  does  not  render  the  solu¬ 
tion  of  green  sulphate  of  iron  turbid,  till  it  has  undergone 
the  changes  just  mentioned  ;  it  then  affords  blue  with  it,  from 
the  concurrence  of  the  ammonia  recently  formed. 

Finally,  this  solution  being  distilled  affords  prussiate  of 
ammonia,  and  nothing  more  is  found  in  it  but  some  parti¬ 
cles  of  carbonaceous  matter,  which  fall  down.  It  would 
have  been  of  importance  to  ascertain,  whether  there  were 
any  carbonic  acid  with  the  ammonia,  but  1  forgot  it  at  the 
time.  I  intend,  however,  to  examine  it  again. 

The  alcoholic  solution  keeps  perfectly  well.  Hence  we 
may  even  infer  with  some  reason,  that,  as  alcohol  is  better 
adapted  than  water  both  to  dissolve  and  retain  it,  the  prus¬ 
sic  gas,  considered  too  with  respect  to  its  qualities  of  being 
arqmatic  and  inflammable,  perceptibly  approaches  nearer  to 
oily,  combustible,  and  complex  products,  than  to  saline  sub- 
stances. 

From  these  facts  it  follows,  first,  that  there  is  but  one 
prussiate  of  mercury,  the  base  of  which  is  at  a  maximum : 
secondly,  that  the  augmentation  of  attractive  power, 
which  the  prussic  acid  borrows  from  the  black  oxide,  when 
it  has  to  combine  with  potash,  or  the  red  oxide  of  iron,  and 
on  which  Berthollet  has  so  justly  insisted,  ceases  to  be  ne¬ 
cessary,  when  it  has  to  unite  with  the  oxides  of  gold,  silver, 
copper,  cobalt,  nickel,  uranium,  mercury,  &c.  We  see,  in 
fact,  with  regard  to  the  latter,  this  acid,  the  affinities  of 
which  are  so  sluggish,  so  little  adapted  to  entitle  it  to  the 
name,  has  notwithstanding  no  need  of  black  oxide,  to  fur¬ 
nish  with  mercury  a  saline  compound,  very  soluble,  very 
crystallizable,  and,  in  short,  possessed  of  all  the  characters, 
that  distinguish  the  most  perfect  compounds.  To  these 
anomalies  let  us  add  those  it  has  of  preferring  mercurv  to 
all  the  alkalis;  not  yielding  its  oxide  either  to  the  nitric 
or  sulphuric  acid,  each  of  which  is  so  far  beyond  it  in 
strength;  and  lastly,  to  yield  it  only  to  the  muriatic  acid, 

,  -  -  \yhieh 
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which  is  in  so  many  respects  inferior  to  the  sulphuric  and 
nitric. 

9  9  m 

JAxh'ium  of  animal  charcoal. 

Eq  uat  parts  of  charcoal  of  blood  and  carbonate  of  pot-  Prussic  lixi-- 
ash,  heated  to  redness  in  a  covered  crucible,  always  aiiorded  V1UM' 

7  V 

tne  tlie  richest  lixivium. 

Supposing,  that  the  carbonic  acid  might  be  an  obstacle  Not  improved! 
to  the  saturation  of  the  potash,  I  added  lime  to  the  mixture,  by  lime* 
but  the  lixivium  was  not  improved  by  it. 

1  i  J 

I  heated  red  hot,  for  half  an  hour,  ^  mixture  of  144  grs. 
of  charred  blood,  with  as  much  carbonate  of  potasii.  After 
lixiviating,  104  grs.  were  left,  40  having  been  destroyed. 

These  104  grs.  were  again  treated  with  144  of  carbonate 
of  potash,  and  were  reduced  to  6-2,  so  that  the  lo3s  was 
42. 

Tlie  lixivium  of  each  of  these  was  saturated  with  the  so-  First  lixivium 
lution  of  the  sulphate  of  iron  of  the  shops  ;  and  the  blue  slrongest* 
produced  bv  the  former,  after  brightening,  was  double  that 
aiiorded  by  the  second. 

To  ascertain  the  influence  of  temperature,  I  tried  three  The  red  heat 

mixtures  of  equal  parts.  The  first  was  kept  red  hot  half  must  be  kept 

i  i  i  i  i  i  i  '  i  up  some  time, 

an  hour,  the  second  an  hour,  the  third  an  hour  and  a  quar¬ 
ter.  The  lixivium  of  the  first  produced  but  little  blue; 
those  of  the  other  two  a  great  deal,  and  nearly  in  equal  quan¬ 
tities.  These  results  prove,  either  that  the  simple  prussiate, 
which  predominates  in  the  lixivia,  is  preserved  amid  the  car¬ 
bonaceous  alkaline  mass,  or  that  it  is  reproduced  as  fast  as 
it  is  destroyed. 

Powdered  charcoal  of  blood  grows  moist  in  the  air.  By  Calcined  blood 
washing,  it  affords  muriate  of  soda,  and  carbonate  of  soda  deliquescent, 
united  with  a  little  prussic  acid.  v 

Charcoal  of  blood  lixiviated  with  potash  a  second  time  Exhausted  by 

still  affords  blue,  though  hut  little;  a  third  time,  the  blue  is  successive  lixi- 
i  -ii  „  .  ,  .  viations. 

less  perceptible ;  a  fourth  time,  there  is  none.  I  ins  char¬ 
coal,  thus  exhausted,  and  heated  red  hot,  incinerates  with  xncinerated. 
great  facility,  and  without  exhaling  any  smell  of  ammonia, 
as  that  does  which  is  burned  immediately  after  having  been 
exposed  to  distillation.  It  seems  as  if  it  became  more  com¬ 
bustible  in  proportion  as  it  parts  with  its  azote,  and  ap¬ 
proaches 
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Would  it  make 
superior  steel  ? 


Prussiate  of 
ammonia  af¬ 
forded  by  it. 


But  it  does  not 
answer  for 
making  sal 
ammoniac. 


Frussiates  from 
some  vegetable 
charcoals. 


Charcoals  of 
'  chesnut  tree 
and  heath  do 
not  contain  ni¬ 
trogen. 

Cream  of  tar¬ 
tar  and  sal  am¬ 
moniac  in  cer¬ 
tain  propor¬ 
tions  afford  a 
jHUSsiate. 


preaches  nearer  to  vegetable  charcoal :  nitric  acid,  however, 
cannot  inflame  it.  As  azote  is  capable  of  forming  solid 
combinations  able  to  resist  a  high  temperature,  what  would 
be  the  influence  of  animal  charcoal  in  the  formation  ot 
steel?  Workmen  eijiploy  sheep’s  hoofs  for  casehardening; 
has  their  charcoal  any  ad\ antage  over  that  of  wood  ? 

Equal  parts  of  washed  charcoal  of  blood  and  potash  de¬ 
carbonated  by  lime,  or  lapis  infernalis,  afforded  me  by  dis¬ 
tillation  supple  prussiate  of  ammonia,  and  a  great  deal 
of  gas,  which  had  the  prussic  smell,  and  burnt  with  a  rod 
flaine. 

i  • 

Equal  parts  of  the  same  charcoal  and  oxide  of  manga¬ 
nese  afforded  me  carbonate  and  prussiate  of  ammonia. 

The  desire  of  fabricating  ammonia  with  advantage  led 
me  to  the  following  experiment,  l  distilled  a  mixture  of 
six  drachms  of  charcoal  of  blood,  two  drachms  of  clay,  and 
two  of  muriate  of  soda  ;  but  the  product  of  sal  ammoniac 
was  less  than  I  had  expected. 

Al!  vegetable  charcoals  azotized  are  fit  for  making  Prus¬ 
sian  blue.  Thus  those  of  gluten,  ohjch  pease,  indigo,  and 
pitcoal,  afforded  me  tinging  lixivia,  sometimes  mingled  with 
hidrosulphuret :  those  of  sugar  and  sugar  of  milk  did  not 
give  the  slightest  indication  of  blue. 

The  charcoals  of  the  chesnut  tree  and  heath,  which 
smiths  prefer,  because  they  have  the  property  of  not  burn¬ 
ing  any  longer  than  the}’  are  blown,  do  not  derive  this  from 
azote,  for  their  lixivia  contain  no  prussic  acid. 

Cream  of  tartar  heated  red  hot  affords  a  lixivium,  which 
does  not  afford  the  least  indication  of  it:  two  paitsof  cream 
of  tartar  and  one  of  sal  ammoniac,  the  same:  but  one  part 
of  sal  ammoniac,  with  four  of  cream  cf  tartar,  yields  a  lixi¬ 
vium,  that  contains  simple  prussiate,  and  affords  blue  with 
the  green  sulphate  of  iron  of  the  shops.  Cream  of  tartar 
and  nitrate  of  soda  afford  nothing. 

This  proves,  that  animal  charcoal  is  preferable  to  vegeta¬ 
ble  on  account  of  the  azote  merely,  it  also  follows,  that,  if 
v.  e  should  some  time  or  other  discover  an  azotized  compound 

*  j  *  ,  '  t 

more  capable  of  sustaining  a  strong  heat  than  the  ammonia- 
cal  salts,  we  might  he  able  to  form  prussic  acid,  perhaps,  in  a 
Jess  laborious  manner  than  by  means  of  animal  charcoal. 

-  j  v  *  *  « *  •  ^ 
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Examination  of  the  U  ivia. 

i/ 

By  distillation  these  constantly  give  prussic  acid  and  Lixivia  exami- 
aminonia,  the  origin  oi’  winch  we  Have  seen  above. 

They  also  contain  carbonate  of  potash  in  la  ge  quantity; 
simple  prussiate  of  potash;  triple  prussiate  of  potash;  sul¬ 
phate  of  potash  ;  phosphate  of  lime;  and  sulphur. 

They  let  fall  the  phosphate  of  lime  as  they  are  evaporated; 
how  it  was  sustained  in  them  I  know  not. 

-  If  a  portion  of  the  lixivium  be  saturated  with  sulphate  of 
iron,  and  the  liquor  with  which  the  blue  nroducecLis  bright¬ 
ened  be  examined,  phosphate  of  iro»  will  be  discovered  in 
it.  It  was  this  phosphate,  that  led  Westrumb  to  suppose  the 
acid  of  prussian  blue  to  be  the  phosphoric. 

Alcohol  aoulied  to  the  concentrated  lixivia  takes  from 
them  some  simple  pru isiate  ;  but  it  appeared  to  me  difficult, 
to  exhaust  them  of  it  by  its  means.  The  triple  prussiate 
remains  in  the  lixivium  with  the  carb, mate. 

Of  these  two  prussiates  one  only  can  produce  prussian 
blue  with  the  red  o\ide  of  iron,  which  is  the  triple  prussiate, 
and  this  because  it  contains  black  oxide  of  iron.  The  sim-  Common  sub 
pie  cannot,  because  it  is  destitute  of  this  black  oxide  :  but  advan-*1 
it  acquires  this  property,  and  is  converted  into  triple  prus-  tageous  for 
slate,  as  soon  as  the  lixivium  is  mingled  with  the  sulphate  mak'n£  Pri-,h~ 
of  iron  of  the  shops  ;  and  consequently,  if  a  sulphate  com-  the  red  sul- 
pletely  red  be  employed,  we  shall  have  much  less  prussian  Pliatei 
blue,  because,  the  black  oxide  failing,  it  cannot  form  a  tri¬ 
ple  prussiate  and  afford  blue  writh  the  same  sulphate.  Two 
experiments  will  render  this  evident. 

I  divided  a  lixivium  into  twm  equal  parts.  One  was  pre-  Experiment, 
cipitated  with  red  sulphate,  the  other  w’ith  the  green  sul¬ 
phate  of  the  shops.  The  surplus  oxides  being  separated  by 
the  brightening  liquor,  the  blue  from  the  second  was  found 
to  be  to  that  from  the  first  in  bulk  as  four  to  one. 

The  first  lixivium,  when  filtered,  had  a  strong  kernel  smell. 

I  saturated  it  with  potash,  to  fix  the  free  prussic  acid  afresh  ; 
arid  on  trying  it  afterward  with  the  red  sulphate,  it  did  not  af¬ 
ford  an  atom  of  blue,  but  with  the  green  it  yielded  a  great 
deal.  Hence  we  may  conclude,  that  a  carbonaceous  lixivium 
cannot  yield  all  the  blue  it  is  capable  of  producing  with  the 

solution 
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solution  of  rod  oxide,  without  the  assistance  of  black  oxide. 

Hence  the  risk  of  losing  all  the  simple  prussiate  contained  in 

a  lixivium,  if  we  were  to  use  only  a  sulphate,  the  oxide  of 

which  is  completely  red ;  though  this  l  formerly  recommended, 

Tlie  blue  from  but  it  was  from  mistake,  1  was  not  aware,  that,  if  the  greet i 

the  green  sul-  8U|phate  have  the  inconvenience  of  affording  a  pale  Prussian 
phate  is  pale  at  1  n:. 

first, but  grows  blue,  the  oxigen  of  the  atmosphere  soon  remedies  this  ;  and 

deeper  by  ex-  that  it  has  the  essential  advantage  of  furnishing  the  simple 

p«sure  to  the  .  .  ,  .  .  P ,  ,  ,  •  ,  ,  .  . 

air.  prussiatc  with  that  portion  ot  black  oxide,  winch  is  necessary 

to  Convert  it  into  a  triple  salt,  and  enable  it  afterward  to 
produce  4>lue  with  the  red  oxide.  Thus  practice  had  at¬ 
tained  the  object  before  theory  :  but  practice  in  turn  be* 
>  comes  a  rational  process,  ns  soon  as  theory  comes  to  its  jus¬ 
tification.  Two  other  experiments  will  corroborate  this. 
Alum  employ*  The  lixiviums  are  commonly  precipitated  by  a  solution  of 
four  parts  of  alum,  and  one  of  the  sulphate  ot  iron  of  t lie 
shops. 

but  it  has  no  I  divided  one  of  these  solutions  into  two  parts.  One  was 

chemical  e.Iect  SUy)crox'lc}er{  by  the  oxigenized  muriatic  acid,  the  other  was 
»n  the  process.  L  -  n 

not.  I  afterward  saturated  them  with  the  carbonaceous  re¬ 
siduum.  The  common  solution  afforded  abundance  of  blue, 
but  the  superoxided  yielded  only  a  pale  precipitate,  which 
was  nothing  but  a  little  blue  diffused  among  a  great  deal  of 
alumine.  This  experiment  does  not  differ  at  bottom  from 
the  preceding  :  it  has  only  the  advantage  of  showing,  that 
alum  ife  merely  a  passive  ingredient  in  forming  prussian 
blue. 

The  lixivium  The  lixiviums  of  the  manufacturer,  therefore,  are  not  like 

irom  blood  not  those  made  by  treating  prussian  blue  with  an  alkali.  Thfe 
precisely  the  .  ,  .  ,  ..  ,  ,  ,  .  . 

-same  as  that  latter  will  always  afford  abundance  of  blue,  because  it  is 

from  prusssan  made  a  triple  salt  in  the  operation  itself:  but  this  is  not  the 
1^1  uc  itseJf.  ^  i  •  • 

case  with  the  former;  they  aiiord  blue  only  in  proportion  to 

the  quantity  of  triple*salt  they  contain,  and  to  augment  this, 

or  to  convert  their  simple  prussiate  into  it,  it  is  indispensable 

to  employ  a  sulphate,  that,  if  not  strictly  green,  at  least 

is  so  in  a  certain  degree :  and  this  is  precisely  the  case 

with  the  sulphate  of  the  shops,  however  long  it  has  been 

made. 

In  the  calcina-  From  these  details  we  learn  farther,  that,  if  the  lixiviums 

tion  of  the  contain  but  a  certain  portion  of  triple  prussiate,  it  is  either 
blood  probably  because 
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because  the  charcoal  of  blood  has  not  iron  sufficient  to  con-'  part  of  the  tri- 
vert.  all  the  simple  prtXssiate  that  is  formed  during  the  calci- 
nation  into  a  triple  salt,  or  that  part  of  this  salt  is  again 
reduced  to  the  state  of  simple  prussiate  by  the  loss  of  part 
of  its  oxide,  us  we  have  seen  takes  place  when  it  is  heated 
alone.  Of  these  two  opinions,  however,  I  should  be  in¬ 
clined  to  adopt  the  latter,  because  I  have  observed,  that  the 
ashes  of  the  charcoal  that  has  been  lixiviated  always  afford 
a  great  deal  of  iron :  we  have  no  reason,  therefore,  to  sup- 
prose,  that  in  calcining  the  carbonaceous  alkaline  mixture 
iron  is  wanting  to  the  prussiate ;  and  indeed,  if  we  reflect 
on  the  subject,  it  is  surprising,  that  the  triple  prussiate, 
which  actually  exists  in  the  lixiviums,  should  have  been  ca¬ 
pable  of  defending  its  oxide  against  the  effects  of  the  car¬ 
bon  continually  tending  to  reduce  it.  The  whole  of  this, 
however,  is  at  present  very  obscure  :  we  neither  know  the 
period  wjien  the  prussic  acid  is  formed,  whether  it  be  de¬ 
stroyed  to  be  again  reproduced,  nor,  lastly,  the  degree  of 
heat  required  to  obtain  the  greatest  possible  quantity  of 
either  of  the  prussiates,  that  are  the  objects  of  the  manu¬ 
facturer. 

The  existence  of  the  triple  prussiate  in  the  lixivia  maybe  Proof  that  the 
demonstrated  by  the  following  experiment. 

Saturate  a  lixivium  with  aqueous  sulphuric  acid.  The 
carbonic  acid  first  flies  off,  and  next  the  prussic  acid  of  the 
free  prussiate.  After  this,  beat  must  be  applied,  when  the 
triple  prussiate  is  attacked,  and  the  white  prussiate  of  iron 
is  made  apparent.  Beside  this,  concentrated  lixivia  long 
kept  deposit  octaedral  crystals  of  triple  prussiate. 

The  prussic  lixivium  has  two  very  distinct  tastes  ;  one  of  Their  quality 
potash,  the  other  of  kernels.  By  the  latter  we  may  judge  at  maY  be  judged 
once  of  its  quality.  If  it  affect  the  palate  but  slightly,  the  e'L  kc''ULl 
lixivium  is  defective,  either  because  the  mixture  was  insuffici¬ 
ently  heated,  or  the  animal  charcoal  in  too  sparing  proportion. 

I  am  ol  opinion  too,  that  the  calcination  of  the  mixture  in  the 
open  air  does  not  contribute  to  the  augmentation  of  the 
pr  ussiate ;  and  that  it  would  probably  be  more  advantageous, 
and  save  trouble,  to  heat  it  in  covered  crucibles  in  a  reverbe¬ 
ratory  furnace,  since  it  has  been  proved,  that  stirring  the  & 

mixture  is  not  necessary  to  the  success  of  the  operation. 

•  v  When 


lixivia  contain 
triple  prussiate 
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Previous  to 
evaporation  a 
little  green  sul- 
phat  should  be 
added,  to  pre¬ 
vent  the  loss  of 
the  simple 
prussiate. 


Advantage  of 
this. 


Tire  red  oxide 
does  not  unite 
with  the  sim¬ 
ple  prussiate, 


or  decompose 
the  triple  prus¬ 
siate  alone. 


When  it  is  necessary  to  concentrate  the  lixivium,  either  to 
keep  it,  or  that  it  may  take  up  less  room,  we  should  previ¬ 
ously  take  care,  as  Cumudeau  perceived,  to  prevent  the  sim¬ 
ple  prussiate  from  being  destroyed.  This  is  readily  done  l»y 
adding  green  sulphate  in  small  quantities.  In  this  way  it 
dissolves  completely  in  the  lixivium,  which  first  grows  red, 
then  becomes  again  yellow.  An  excess  of  sulphate  does  not 
alter  it,  because  the  potash,  which  predominates,  reduces  it 
to  an  oxide;  and  this  falls  down,  without  being  able  to  pass 
to  the  state  of  a  prussiate.  To  attain  this,  it  must  present 
itself  accompanied  by  an  acid  ;  for  the  oxide  here  spoken  of 
is  entirely  that  at  a  minimum,  which  hus  no  action  on  the 
triple  prussiate. 

I  have  divided  a  lixivium  into  two  equal  parts:  one  was 
prepared,  or  converted  into  a  triple  salt,  by  the  green  sul¬ 
phate;  the  other  was  rot.  1  afterward  distilled  them :  and 
the  first  gave  no  indication  of  ammonia;  the  second  fur¬ 
nished  it  as  usual.  It  is  indispensably  necessary  therefore,  to 
prepare  the  lixivia  before  they  are  concentrated.  Finally, 
neither  the  red  oxide,  nor  its  sulphate,  as  Scheele  found, 
is  capable  of  dissolving  in  the  simple  prussiate,  and  giving 
it  the  properties  <T  the  triple.  This  oxide  too,  though 
adapted  to  become  the  basis  of  prussian  blue,  is  equally  un¬ 
able  of  itself,  to  decompose  the  triple  prussiate;  it  must  l>& 
presented  to  it  in  solution  by  an  acid. 


Recapitulation* 


Component 
parts  of  prus- 
sjc  acid. 


No  ox i gen. 


/  - 

Prussic  acid  is  composed  of  carbon,  nitrogen,  and  liidro- 
geu,  in  proportions  of  which  we  are  yet  ignorant.  We  can 
only  conjecture,  from  the  great  quantity  of  carbon  it  leaves 
in  several  instances  after  it  is  destroyed,  that  this  principle 
enters  into  its  basis  in  a  very  large  proportion,  compared 
with  the  others.  j\ either  is  there  any  fact,  that  indicates 
oxigtn  to  make  a  part  of  it  ;  and  indeed,  from  the  well 
known  affinities  of  its  three  elements,  added  to  the  circum¬ 
stances  under  which  the  arid  is  formed,  we  can  scarcely 
think  it  does. 

The  prussic  acid  in  its  separate  state  has  very  few  of  the 
common  qualities  of  acids.  It  has  not  a  sour  taste;  it  does 

not 


-  few  acid 
qualities-. 
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not  redden  litmus ;  it  does  not  dissolve  in  water,  the  proper 
menstruum  of  acids,  so  well  as  in  alcohol ;  and  it  is  even  de¬ 
composed  in  it  spontaneously  without  access  of  air.  With 
alkalis  it  forms  combinations  so  imperfect,  that  we  find  in 
them  the  specific  properties  of  their  component  parts  scarcely 
altered;  and  the  weakest  of  all  acids,  the  carbonic,  is  capa¬ 
ble  of  decomposing  them.  In  short,  its  combustibility,  taste, 
smell,  generation  amid  volatile  oils  and  kernels,  and  quality  gous^oo^and 
of  keeping  in  alcohol,  form  an  assemblage  of  properties,  by  inflammables, 
which  it  approaches  much  nearer  to  oily  and  inflammable 

productions  than  to  saline  substances. 

mi  .  .  ,  Yet  toward  ox- 

1  he  prussic  acid,  however,  notwithstanding  its  little  sa-  i(je  nf  mercury 

line  energy,  attacks  the  oxide  of  mercury  at  a  maximum  with  ^  acts  as  a  pow* 
.  ,  .  .  ,  .  .  ,  .  _  .  .  .  erfulacid. 

great  advantage;  and  with  this  oxide  it  furnishes  a  saline 

combination  so  strongly  characterized  in  its  qualities,  that 
we  are  obliged  to  acknowledge  it  acts  under  certain  circum¬ 
stances  as  one  of  the  most  powerful  of  acids.  In  fact,  the  Pussiate  of 
prussiate  of  mercury  wants  nothing  to  entitle  r t  to  rank  with  mercui7* 
the  most  perfect  metallic  salts;  and  what  may  perhaps  be 
deemed  astonishing  is,  to  see  it  refuse  to  combine  with  the 
oxide  at  a  minimum ;  yet,  from  the  effect  of  concurrent  affi¬ 
nities,  of  which  there  are  other  examples,  it  raises  it  to  the 
state  of  an  oxide  at  a  maximum,  separating  one  portion  of 
the  metal,  to  form  a  prussiate  with  the  other. 

Prussic  acid  has  no  action  on  the  red  oxide  of  iron;  but  it  Action  of  pr«^- 
very  readily  attacks  the  black  oxide,  and  produces  with  it  sicasidon  hop 
white  prussiate.  It  is  true  this  prussiate  is  not  strictly  white, 

©n  account  of  the  difficulty  of  preparing  a  precipitate  with 
the  green  sulphate  totally  free  from  a  surplus  of  oxide; 
and  accordingly  it  is  always  greenish:  but  as  it  becomes  a 
perfect  prussian  blue  by  drying,  there  can  be  no  doubt,  that 
the  pjrussic  acid  and  the  base  of  green  sulphate,  if  not  af¬ 
fected  by  contingent  circumstances,  would  furnish  a  prus¬ 
siate  as  w  hite  as  that  which  we  obtain  in  a  more  easy  manner. 

Prussian  blue  is  not  a  single  compound,  as  had  been  sup-  prus;gan  ^jue 
posed.  This  the  following  observation  is  sufficient  to  show,  not  a  single 
It  is  known,  that  the  base  of  this  blue  is  the  red  oxide  0fcoinP ■  und. 
iron  :  but,  if  this  oxide  alone  were  sufficient  to  make  prussian 
blue,  why  is  not  this  blue  afforded  by  prussic  acid  and  red 
oxide?  and  why  do  not  the  alkaline  prussiates  produce  it 

with 
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Proofs  of  this. 


Prussiatesform 
cd  by  different 
metals. 


Union  of  black 
oxide  of  iron 
with  the  prus¬ 
sic  acid. 


If  cat  reduces 
the  triple  prus 
siate  of  potash 
to  simple, 

and  decompo¬ 
ses  the  simple 
prussiate. 


V 

with  solutions  of  this  oxide  ?  Something1  else  therefore  i-i 
wanting  to  the  prussian  blue,  and  the  following  facts  will 
complete  the  proof. 

On  applying  potash  to  prus  ian  blue  we  obtain  a  yellow 
chrystallizalde  sal.,  winch  has  always  a  constant  proportion- 

of  black  oxide  of  iron.  If  we  etnplo  this  yellow  prussiate 
to  reproduce  pmssian  blue,  the  oxide  repasses  into  the 
new  combination  with  the-  prussic  acid.  The  black  oxide  * 
then  is  a  necessary  element  in  the  formation  both  of  t fie" 
crystal  lizable  prussiate  and  of  prussian  blue ;  as  well  as  of 
all  the  metallic  prussiates,  that  are  prepared  with  the  triple 
prussiate  of  potash. 

There  are  some  metals,  that  are  capable  of  forming  both 
simple  and  triple  prussiates,  as  copper,  silver,  manganese, 
cobalt,  nickel,  uranium,  &e.  There  are  others,  that  form 
only  a  simple  prussiate,  as  gold,  mercury,  &c.  There  are  some, 
that  admit  only  of  a  triple  prussiate,  as  iron,  &c.  And  lastly 
others  appear  to  be  incapable  of  combining  with  the  prussic- 
acid.  Except  prussian  blue,  however,  and  the  prussiate  of 
mercury,  we  know  hut  little  of  them,  and  they  deserve  far¬ 
ther  examination.  The  black  oxide  of  iron  combined  with 
prussic  acid  can  pass  from  one  combination  to  another  with¬ 
out  changing  its  state.  The  base  of  this  combination  may 
even  be  raised  from  a  minimum  to  a  maximum,  without  the 
black  oxide  participating  in  the  change.  The  combination 
of  the  acid  with  this  oxide  is  hound  by  an  affinity  so  power¬ 
ful,  that  the  alkaline  hidrosulphurets  cannot  separate  them  ; 
or  attack  the  oxide,  if  you  please,  either  in  the  triple  prus- 
siate,  or  in  the  prussian  blue. 

The  prussic  acid,  combined  with  that  portion  of  black 
oxide  which  enables  it  to  form  triple  prussiates,  either  alka¬ 
line  or  metallic,  is  a  peculiar  combination,  the  existence  of 
which  is  not  doubtful,  but  of  which  we  know  nothing  sepa¬ 
rately  from  these  prussiates. 

The  triple  prussiate  of  potash  cannot  support  a  red  heat, 
without  losing  the  black  oxide,  and  consequently  being  re¬ 
duced  to  a  simple  prussiate.  / 

The  simple  prussiate  is  decomposed  likewise,  but  bv  a  far 
lower  temperature:  its  acid  is  destroyed,  and  reduced  to  am¬ 
monia  and  carbonic  acid:  and  it  is  the  destruction  of  this 

salt 
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■nit  by  the  heat  of  ebullition,  that  injures  the  lixivia  for  pre- 
;>uring  prussian  blue. 

The  simple  prussiate  assumes  the  character  of  triple  prus-  SimPle  PruT- 

:  .  1  ate  converted 

date,  as  soon  as  black  oxide  of  iron,  or  a  salt  with  this  oxide  i1U0  triple. 

‘or  its  basis,  is  presented  to  it;  and  thus  acquires,  beside  the 
advantage  of  being  crystallizable,  that  of  not  being  decom¬ 
posable  at  a  boiling  heat. 

This  prussiate,  which  was  the  test  liquor  so  much  sought  Thetestliquor. 
ifter  by  chemists,  does  not  afford  prussian  blue  with  solu¬ 
tions  of  red  oxide  of  iron  ;  but  it  produces  this  blue  if  they 
contain  any  black  oxide,  because  its  acid  immediately  at¬ 
taches  itself  to  that  portion  of  the  black  oxide,  which  will 
serve  as  an  intermedium  between  it  and  the  red  oxide. 

The  triple  prussiate  of  iron,  or  prussian  blue,  strongly  Decomposl- 

heated,  is  reduced  to  ammonia,  carbonic  acid  gas,  gaseous  tlon  the  trI' 

.  ,  r  ,  ,  ,  .  .  ,  ,  pie  prussiate  of 

oxide  or  carbon,  steeled  irony,  and  carbon.  jron> 

The  prussiate  of  mercury  affords  the  same  products  by  its  &  of  mcrcuiy 
decomposition,  and  likewise  a  certain  portion  of  oil. 

The  lixivia  of  the  carbonized  materials  contain  little  triple  The  lixivia, 
prussiate,  but  a  great  deal  of  the  simple;  and  they  mull  not 
be  boiled  down,  till  the  constitution  of  the  second  is  strength¬ 
ened  by  an  addition  of  black  oxide,  or  of  green  sulphate. 

To  obtain  from  these  lixivia  all  the  prussian  blue  they  are  How  to  obtain 
capable  of  affording,  it  is  indispensably  requisite,  to  employ  a 
sulphate  of  which  a  portion  at  least  is  green;  without  which 
the  simple  prussiate  they  contain  cannot  furnish  blue  with  a 
sulphate  of  which  the  base  is  completely  red. 

To  conclude,  if  the  reader  take  the  trouble  to  compare 
this  paper  with  Scheele,  he  will  find,  that  all  the  truths  it 
contains  were  perfectly  known  to  him ;  but  1  conceived  they 
required  to  be  more  fully  explained,  which  I  have  here  at¬ 
tempted. 

III.  ' 

An  Account  of  a  Stove  for  Heating  Rooms ,  or  Drying  different 
Articles’,  by  Mr.  G.  Field,  of  Newman- Street  * 

T  r  • 

HE  various  advantages  of  heating,  boding,  steaming, 
evaporating,  drying,  ventilating,  &c.,  are  united  in  tins  stove ; 

~  .  i 

so 

*  Transactions  of  the  Society  of  Arts,  for  iSOG. 
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so  that  it  is  capable  of  being  applied  to  many  useful  purpo¬ 
ses,  both  in  domestic  economy  and  the  arts:  on  which  ac- 

V 

count,  a  silver  medal  was  voted  by  the  Society  of  Arts  to 
the  inventor.  The  subjoined  description,  with  the  annexed 
Description  of  plate,  will  more  fully  explain  its  design. 

Fig.  1.  Pi.  V  I 1.  Represents  a  longitudinal  section  of  the 
stove,  showing  the  course  of  the  air  from  its  entrance  into  the 
flues  of  the  stove  at  A,  to  its  entrance  into  the  upper  cham¬ 
ber  of  the  stove  at  B  :  and  also,  the  course  of  the  smoke  from 
the  fire-place  at  C,  till  it  escapes  from  the  stove  at  D.  E,  E, 
are  the  doors  or  openings  of  the  fire-place  and  ash-hole. 

Fig.  2.  Is  a  similar  section  at  right  angles  with  the  above, 
exhibiting  the  course  of  the  air  through  the  chambers  of  the 
stove,  from  its  entrance  into  the  chamber  No.  1.  at  B  to  its 
entrance  beneath  the  fire-place  at  F.  This  figure  also  shows 
sections  of  the  flues,  with  the  divisions  through  which  the  air 
and -smoke  pass  separately,  the  smoke  flue  in  the  centre, 
and  the  air  flues  on  each  side.  G,  G,  are  doors  and  openings 
through  which  the  articles  to  be  dried  are  introduced  into 
the  chambers* 

When  the  fire  is  lighted,  and  the  doors  of  the  chambers, 
ash-hole,  and  fire-place,  closed,  the  air  by  which  the  fire  is 
supplied  enters  at  A,  Fig.  1,  passes  through  the  air-flues  a,  a , 
«,  a,  enters  the  upper  chamber  at  B,  traverses  and  descends 
through  the  chambers  No.  1,  2,  3,  and  arrives  beneath  the 
fire  at  F,  Fig.  2.  Having  supplied  the  fire  with  oxigen,  it 
passes  through  the  flue  with  the  smoke,  and  escapes  at  E), 
heating  in  its  protracted  course  the  chambers  and  air-flues. 
Its  useasadry-  As  the  cold  air  enters  the  stove  at  A,  immediately  above  a 
1L°  *  0'e>  plate  forming  the  top  of  the  fire-place,  and  pursues  a  similar 
route  with  the  fire-flue,  it  enters  the  chambers  very  much 
heated  and  rarefied.  Hence  any  moist  substance  placed  in 
the  chambers  evaporates,  in  consequence  not  only  of  the 
,  heated  flues  circulating  round  them,  but  of  a  stream  of  warm 
rarefied  air,  which,  while  it  continually  causes  evaporation,  as 
continually  bears  away  the  exhaled  moisture  in  its  passage 
to  the  fire,  thus  imitating  the  gradual  and  efficacious  plan 
of  nature  in  drying  by  the  sun  and  air.  While  these  effects 
and  in  warm-  are  taking  place  within  the  stove,  part  of  the  air  which  enters 
ing  rooms.  at  A,  Fig.  1  and  2,  passes  through  air-flues  on  the"  other  side 

of 
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of  the  fire-flue,  pursues  a  parallel  course  with  the  first,  and 
gives  out  a  current  of  warm  air  to  the  room  at  an  aperture 
H.  This  effect  may  be  obtained  in  a  much  higher  degree, 
if  the  doors  of  the  chambers  and  ash-hole  are  opened : 
should  the  hand  or  face  be  then  brought  near,  they  would 
be  fanned  with  a  stream  of  warm  air,  especially  from  the 
upper  chamber. 

By  means  of  this  stove  I  have  evaporated  milk  to  dryness,  evapo- 
.  J  .  .....  4  .  i  •  i  i  •  rated  to  dryness 

without  burning  or  discolouring  it;  and  have  dried  cherries,  without  barn- 

plums,  and  other  fruits,  so  as  to  imitate  those  which  tire  ing,  and  other 

received  from  abroad.  I  have  repeatedly  dried  colours  and  messes.6  *  ^ 

the  most  delicate  substances  without.  the  slightest  injury  to 

them,  even  though  the  operation  proceeded  quickly. 

The  height  of  the  stove  is  about  feet;  its  diameter  Construction, 
feet,  and  that  of  the  flues  4  inches.  The  external  part  is 
constructed  of  brick,  and  the  internal  parts  of  thin  Ryegate 
or  fire-stone,  except  the  top  of  the  fire-place,  which  is  a  plate 
of  cast  iron.  Were  it  to  be  wholly  formed  of  iron,  its  effects 
would  necessarily  be  more  powerful. 

Fig.  3.  Represents  an  extension  of  the  plan,  in  which  The  plan  may 
stoves  of  this  kind  may  be  advantageously  connected  with  extenc^* 
one  or  more  furnaces  for  chemical  or  other  uses.  The  fire¬ 
place,  brought  out,  either  in  front  or  on  one  side,  by  the 
present  position  of  its  crown  I,  forms  a  reverberatory  fur¬ 
nace,  or  will  make  a  sand-bath  by  reversing  it. 

The  space  occupied  by  the  fire-place  hi  Fig.  1  may  in 
this  be  converted  into  apartments  for  evaporating  substan¬ 
ces,  or  occasionally  for  cooling  them  by  an  opening  at  K  to 
admit  cold  air,  while  the  warm  air  of  the  stove  is  excluded 
by  a  register  or  door.  The  dotted  lines  show  the  manner  in 
which  a  second  furnace  may  be  connected  by  an  opening 
into  the  flue  at  L. 

In  addition  to  the  uses  already  pointed  out,  this  stove  Various  pur- 
would  probably  be  found  extremely  serviceable  in  drying;  poses  to  which 

o  irisiy 

japanners’  goods,  and  consuming  the  noxious  fumes  and  gas  plied, 
which  arise  from  the  oil  and  varnish  used  in  this  business. 

Since  the  stove  is  not  limited  to  any  certain  dimensions, 
it  might  be  adapted  to  the  drying  of  malt  and  hops,  perhaps 
of  herbs,  corn,  and  seeds  generally.  It  might  also  be  ac¬ 
commodated  to  the  purposes  of  the  sugar-bakers,  connected 
Vol.  XVII — August,  1807.  T  with 
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Its  form  and  di 
mensions  ad¬ 
mit  of  consi¬ 
derable  varia¬ 
tions. 


with  the  great  fires  they  employ  for  their  boilers.  It  hs^ 
been  shown  to  be  useful  in  the  confectioners  art,  and  pro¬ 
bably  it  may  be  equally  so  in  baking  biscuits  for  the  navy; 
nor  less  so  in  drying  linen  for  the  laundress,  dver,  calico- 
printer,  and  bleacher.  I  have  myself  found  it  well  accom¬ 
modated  for  a  chemical  elaborately. 

The  efficacy  of  the  stove  in  ventilating,  boiling,  ami 
steaming  may  easily  be  shown.  In  manufactories  and  rooms 
generally  the  heated  and  noxious  part  of  the  atmosphere 
ascends  towards  the  ceiling;  if  then  the  air-flue  M,  Fig.  3, 
is  continued  upward  according  to  the  height  of  the  room  in 
which  it  is  placed,  the  air  will  he  drawn  from  the  top,  ami 
the  room  become  ventilated,  while  from  the  opening  at  N  it 
is  supplied,  if  requisite,  w  ith  warm  air. 

It  is  unnecessary  to  show  the  various  ways  in  which  a 

boiler  may  he  connected  with  this  plan  :  it  is  sufficient  to 

observe,  that  in  the  space  allotted  for  the  fire-place  in  Fig,  1, 

there  is  sufficient  room  within  the  body  of  the  stove  for  this 

* 

purpose;  and  that  if  the  circulating  air  be  made  to  pass 
over  the  boiler,  evaporation  may  be  carried  on  very  expe¬ 
ditiously  by  the  air  removing  the  vapour  as  it  arises.  Fi¬ 
nally,  if  another  division  of  the  flues  he  made  in  the  man¬ 
ner  shown  Fug,  2,  it  might  form  a  steam-pipe  or  flue,  run¬ 
ning  the  course  of  the  air  and  fire-flues,  to  convey  steam  to 
one  or  more  apartments  of  the  stove;  or  extended  beyond 
the  stove  for  heating  the  room  in  which  it  stands.  One  of 
the  air-flues  might  occasionally  he  adapted  to  this  use.  It  is 
obvious  that  the  power  of  steam  in  a  heated  apartment 
would  be  not  only  greater,  but  better  kept  up.  In  steaming 
it  would  be  necessary  to  close  the  apartments  of  the  stove, 
and  to  give  air  to  the  fuel  by  a  different  course. 

As  the  stove  is  not  confined  in  its  dimensions,  so  neither  is 
it  necessarily  of  the  form  described  in  the  drawing,  nor  are  the 
apartments  necessarily  three :  all  these  particulars  admit  of 
variation  according  to  the  local  or  other  circumstances.  It 
is  evident  that  the  air-flues  themselves  may  be  converted 
into  chambers  for  drying,  &c. ;  and  the  fire-place  of  Fig.  3 
is  well  adapted  to  receive  an  apparatus  for  the  decomposition 
of  coal,  &<*. ;  for  producing  all  the  effects  of  the  thermo- 
lamp,  or  illuminated  smoke,  &c.  But  it  is  needless  to  enu¬ 
merate 
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nterate  tlie  many  economical  and  philosophical  uses  to 
which  the  stove  may  he  applied.  It  is  sufficient  for  the  pre¬ 
sent  purpose,  if  I  have  rendered  the  principle  and  plan  in¬ 
telligible,  the  artist  and  manufacturer  will  then  be  at  no  loss 
in  adapting  it  to  the  particular  object,  which  he  may  requite 
to  accomplish. 

A  certificate  from  Air.  S.  Sellers,  Chemist,  Broad  street, 
Bloomsbury,  stated,  that  the  effects  of  the  stove  in  question 
are  as  Air.  Field  has  described  them  in  his  paper. 

r 

'  ~  *  '  --  ^  -■■  ■  ■  •  -- — - * - - — ■ — - — — — ** — — * 

IV. 

inquiries  concerning  the  Oxidations  of  Iron ;  by  Mr,  Darso* 

f  Continued  frorh  page  226.  J 
Oxides  by  Solution . 

1  HE  solutions  of  irrin  afforded  me  still  more  satisfactory  Solutions  of 
results,  both  because  they  confirm  and  render  more  clear  iron* 
those  obtained  by  calcination,  and  because  they  may  throw 
much  light  on  a  number  of  manufactories,  ahd  simplify  the 
chemical  theory  of  iron.  But*  convinced  as  I  am  of  these 
results,  I  offer  them  only  as  conjectures,  since  they  are  dia¬ 
metrically  opposite  to  the  present  mode  in  which  solutions 
of  iron  are  viewed,  and  I  am  always  afraid  of  being  led  into 
errour. 

The  inconstancy  of  the  green  oxide,  which  Lavoisier  and  Green  oxide 
Mr,  Proust  obtained  when  100  grains  of  iron  had  taken  up  VAuaj*e’ 

57  of  oxigen  ;  and  which,  from  the  experiments  I  have  re¬ 
lated,  varies  from  a  few  hundredths  to  32  ;  could  not  but  lead 
me  to  conclude,  that  the  properties  distinguishing  this  oxide 
from  the  red,  are  owing  not  to  a  fixed  degree  of  oxigenation,  Why  ? 
but  rather  to  a  certain  density,  which  allows  the  water,  or  the 
acid,  of  both,  to  lodge  in  the  interstices  of  each  molecule; 

And  hence  the  difference  of  colours  of  these  precipitates  by 
alkalis,  prussiates*  and  gallates,  and  their  less  or  greater  so- 
.lubiiiL  ;  the  only  properties  that  distinguish  the  green  salts 
from  the  red. 

T  2 
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White  oxide. 


Its  characters. 


Change  of  co¬ 
lour  in  precipi¬ 
tates  no  proof 
of  a  different 
dose  of  oxigen. 


This  reasoning  led  rue  to  examine  not  only  the  red  and 
green  oxides,  but  at  the  same  time  the  white  oxide  lately 
announced  by  Mr,  Thenard*,  ol‘  which  I  had  beforehand 
some  doubtsf.  1  am  sorry  to  call  in  question  the  labours  of 
men  whom  1  greatly  esteem  and  respect,  but  l  contone  1  am 
seconding  their  views,  if  my  observations  be  just. 

>**/•"*  *  *  •%.  i  l  M 

Of  4  he  White  Oxide . 

The  characteristics  assigned  to  this  oxide  by  Mr.  The-* 
nard  are,  1st.  that  it  becomes  green  by  exposure  to  the  air; 
2d.  that  it  is  changed  to  green  or  yellow  by  oxigenized  mu¬ 
riatic  acid  ;  3d.  that  when  the  precipitate  is  made  in  a  phial, 
and  care  is  taken  to  stop  it  close,  an  absorption  is  observed 
on  shaking  it  to  convert  the  white  oxide  to  green ;  which 
proves,  that  part  of  the  oxigen  of  the  air  in  the  phial  com¬ 
bines  with  the  white  oxide,  and  changes  its  colour.  I  shall 
take  the  liberty  of  examining  these  facts. 

From  the  experiments  of  Messrs.  Fourcroy,  Proust,  and 
Bertliollet,  Mr.  Thenard,  and  all  the  chemists  of  the  pre¬ 
sent  day,  are  of  opinion,  that  the  change  of  colour  in  pre¬ 
cipitates  does  not  in  general  indicate  a  different  degree  of 
oxigenation.  The  white  is  that  which  very  frequently  con¬ 
ceals  the  true  colour  of  oxides  in  almost  all  metals,  that  are 
said  to  be  susceptible  of  oxigenation,  as  tin,  mercury,  cop¬ 
per,  silver,  lead,  bismuth,  and  probably  manganese.  This 
depends  on  the  quantity  of  acid  the  precipitates  retain, 

#  See  our  Journal,  Vol.  XIV,  p.  224. 

F  Before  undertaking  my  present  Inquiry, I  could  not  avoid  doubting, 
that  a  few  hundredth  parts  of  oxigen  could  modify  the  colour  of  metallic 
oxides  so  far  as  to  change  them  from  white  to  green,  black,  &c.  All  the 
facts  with  which  I  am  acquainted  militate  against  this  property  of  oxi* 
gen  ;  consequently,  I  was  suspicious  of  every  precipitate,  the  colour  of 
which  varied  much  from  that  of  the  oxides  of  the  same  metal  obtained 
by  calcination.  If  white,  I  argued,  be  the  result  of  the  combination  of- 
iron  with  a  few  hundredths  of  oxigen,  why  does  not  this  colour  present  it¬ 
self  in  the  course  of  the  calcination  of  iron?  and  why  in  the  calcination  of 
manganese,  copper,  and  bismuth,  do  w  e  not  perceive  the  same  phenome¬ 
non  ?  Besides,  the  only  well  established  white  oxides  are  those  of  anti¬ 
mony,  zin,  and  arsenic;  and  from  the  moment  these  become  w  hite  they 
never  charge  their  colour,  even  from  a  considerable  over  dose  of  oxigen. 

ther 
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they  being  freed  from  this  with  more  or  less  facility,  accord¬ 
ing  to  their  nature,  and  still  more  according  to  the  circum¬ 
stances  under  which  the  precipitation  has  taken  place.  This 
appears  to  be  the  case  with  the  white  precipitate  of  iron. 

The  conditions  requisite  to  throw  down  a  white  precipitate  Conditions  re- 
from  a  green  salt  of  iron,  are:  first,  that  the  solution  he  quisite  to  pre- 
highly  concentrated;  second,  that  the  precipitating  alkali  whitei 
be  in  some  degree  the  same.  This  did  not  escape  the  saga¬ 
city  of  Mr.  Thenard,  who  recommends  boiling  dilute  sul¬ 
phuric  acid  on  an  excess  of  iron  tilings,  that  the  formation 
of  the  white  oxide  may  be  more  sure  to  succeed.  In  fact, 
whenever  a  tolerably  concentrated  solution  of  alkali  is  added 
to  such  a  solution  of  iron,  the  alkali  nrst  seizes  a  portion  of 
the  acid,  and  probably  a  little  of  the  water,  and  precipitates 
a  white  sulphate  of  iron,  which  frequently  crystallizes, 
though  irregularly,  at  the  moment  of  precipitation,  and  still 
retains  a  sufficient  quantity  of  acid,  to  be  soluble  in  water. 

It  likewise  constantly  turns  sirup  of  violets  green,  and  forms  Action  on  si- 

a  red  precipitate  in  water  coloured  with  litmus,  as  is  com-  lu*i  voIcts 
1  1  .  (  and  htmus. 

moil  to  salts  of  iron  with  excess  of  oxide*. 

It  is  easy  to  verify  this  fact  in  a  convincing,  manner,  by  proofs  of  the 
letting  fall  a  few  drops  of  such  a  solution  into  an  excess  of  ^act* 
alkali.  If,  after  having  left  the  white  precipitate  in  it  eight 
or  ten  minutes,  the  fluid  be  decanted,  or  if  it  be  drawn  off 


Infusion  of  lit¬ 


mus  gives  a 


*  I  have  obtained  several  salts  of  iron,  which  immediately  produce  a 
red  precipitate  with  infusion  of  liflnus,  and  at  the  same  time  turn  sirup 
of  violets  green.  The  property  of  precipitating  infusion  of  litmus  al¬ 
ways  indicates  a  salt  that  is  at  least  neutral,  and  must  not  be  confounded 
with  the  effect  of  simply  changing  its  colour.  In  the  mere  change  of  precipitate  in 
colour  the  small  portion  of  alkali  in  the  infusion  combines  with  an  ex-  certain  cases, 
cess  of  acid,  and  quits  the  colouring  matter,  which  it  modified.  There 
can  be  no  doubt,  that  a  salt  exhibiting  this  phenomenon  has  an  excess 
of  acid,  singe  there  is  sufficient  to  saturate  the  alkali  in  the  infusion, 
without  occasioning  a  precipitate ;  and  on  this  principle  is  founded  the 
use  of  this  reagent.  When  the  change  of  colour  is  accompanied  with  a 
precipitate,  the  alkali,  not  finding  an  excess  of  acid  to  combine  with, 
seizes  part  of  that  which  held  the  oxide  in  solution,  and  the  precipitated 
oxide  carries  down  part  of  the  colouring  matter  with  it.  What  appears  \norna]y 
extraordinary  is,  that  oxide  of  iron  does  not  turn  sirup  of  violets  green,  oxide  of  iron, 
though  neutral  salts  of  iron,  or  salts  with  an  excess  of  oxide,  have  this 
effect. 


by 


i 


OXIDATIONS  OF  IRON. 


by  a  siphon,  -which  is  the  surer  way;  and  a  few  drops  <rf 
water  he  afterward  added,  to  take  up  the  alkali,  that  ad¬ 
heres  to  the  surface  of  the  precipitate  and  the  sides  of  the 
glass;  a  mass  of  sulphate  of  iron  will  remain,  great  part  of 
which  will  dissolve  in  water,  and  exhibit  all  the  properties 
I  have  just  mentioned.  I  have  left  this  precipitate  for 
twenty-four  hours  macerating  in  potash,  and  at  the  expira¬ 
tion  of  that  time  have  still  obtained  soluble  sulphate  of 
iron. 

Ammonia  In  a  concentrated  solution  of  ammonia,  the  result  is  still 

more  striking- T11016  striking ;  because,  as  thp  density  of  the  precipitated 
J)’.  sulphate  of  iron  greatly  exceeds  that  of  the  ammonia,  the 

precipitate  fulls  cjuite  to  the  bpttom  of  the  glass,  and  great 
part  of  it  sticking  to  this,  escapes  the  subsequent  action  of 
the  alkali ;  which  does  not  happen  witji  the  concentrated 
fixed  alkalis,  the  density  of  which  is  greater  t  an  that  of 
the  ammonia,  and  in  consequence  they  envelope  it  on  all 
sides. 

Why  a  greea  Tfiisj  is  the  reason  why  these  solutions,  which  when  con* 

pirowndown  centrated  throw  down  a  white  precipitate,  throw  down  a 
green  precipitate  when  tjiey  are  diluted  with  water  freed 
frpm  air  by  long  boiling.  For  this  reason,  iirnewater  never 
gives  a  white  precipitate,  even  with  the  most  concentrated 
solutions.  Lastly,  for  this  reason  I  suspected  before  hand, 
that  the  muriates  and  nitrates,  which  give  white  precipitates 
with  the  alkalis,  would  be  precipitated  green  by  barvtes 
Not  from  addi-  and  strontian  water,  which  in  fact  is  always  the  case.  The 
tiuOv'i  o  <  gui.  greeil  co]ollr  cannot  be  attributed  to  a  superpxidation  occa¬ 
sioned  bv  the  air  in  the  lime,  barvtes,  or  st»ontian  water  ; 
for,  beside  that  the  rapidity  of  the  operation,  and  the  quan¬ 
tity  of  air  that  so  small  a  bulk  of  distilled  water  could  con-, 
tain,  would  not  justify  such  an  idea,  1  took  the  precaution 
to  boil  the  water  in  which  I  dissolved  the  three  earths  for  an 
hour  and  half. 


Thesameifdi-  If,  instead  of  diluting  the  solution  wUh  water,  it  be  di¬ 
luted  even  will}  ]u^ed  with  sulphuretted  hidrogen,  in  which  the  presence  of 
snJphuietted  ,  ’  .  ...  '  '  ,  • 

fiuroi;ui.  oxigen  cannot  be  suspecteo,  the  result  wiU  be  still  the  same ; 

the  precipitates  formed  by  alkalis  will  be  gr*>en  or  black, 
and  never  white'.  It  is  true  Mr.  Thenard  says',  that,  on  pour- 
ju'j-  sulphuretted  hidrogen  on  a  red  solution  of  iron,  this  will 

yield 
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■yield  green  ov  white  precipitates.  I  am  inclined  to  think, 
however,  that  this  i*»  rather  an  inference  drawn  by  Mr.  The- 
nard  from  his  manner  of  considering  the  white  oxide  of 
iron,  than  a  fact  that  came  under  his  observation.  Be  this 
as  it  may,  I  can  assert,  tiiat,  having  repeated  these  experi¬ 
ments  several  times,  frequently  changing  the  reagents,  and 
varying  the  circumstances  as  much  as  possible,  I  have  ob¬ 
tained  only  green  or  black  precipitates,  according  to  the 
concentration  of  the  sulphuretted  hidrogen,  and  the  quan¬ 
tity  of  the  sulphate  of  iron,  presented  to  each  other.  If  this 
assertion  of  Mr.  Thenard  were  a  fact  he  observed,  I  confess 


it  is  an  anomaly,  for  which  I  cannot  account,  and  which  I 
cannot  reconcile  with  the  whole  of  the  facts  I  have  related. 

If  all  these  facts  do  not  controvert  the  existence  of  the  The  existence 

white  oxide,  I  have  still  another  to  add,  which  not  only  a  Sreen  °» 

‘  ,  .  ’  „  .  .  .  me  question- 

^controverts  it,  but  even  renders  that  ol  the  green  oxide  able. 

questionable. 

Let  a  phial  be  filled  with  three  parts  of  ammonia,  and  one 
of  sulphate  of  iron  precipitating  white;  and  let  it  be  corked 
immediately.  At  first,  a  wrliite  precipitate  will  be  formed, 
which  on  shaking  the  phial  will  dissolve  in  the  ammonia.  If 
tire  oxide  of  iron  be  afterward  thrown  down  by  means  of 
w  ater  or  of  an  acid,  it  will  always  be  green  or  brown  :  and 
if,  instead  of  precipitating  it  by  either  of  these  means,  a 
small  curved  tube  be  fitted  to  the  phial,  its  extremity  be  im¬ 
mersed  in  water,  and  sufficient  heat  be  applied  to  expel  the 
ammonia;  as  this  is  volatilized,  a  black  or  browmish  oxide 
will  fall  down,  which,  on  being  dissolved  in  muriatic  acid, 
will  afford  precipitates  for  the  most  part  red.  Now  it  is  im¬ 
possible  here  to  suspect  a  superoxidation  by  the  ammonia. 

Add  to  this,  there  are  likewise  salts  of  red  oxide  of  iron 

White  salts  ot 

with  excess  of  oxide,  that  are  not  only  white  and  soluble  iron  with  base 
like  the  salt  of  Mr.  Thenard,  but  frequently  crystallize  ;  of  red  oxuie* 
that  are  not  deliquescent,  like  the  common  red  salt  of  iron  ; 
and  that  exhibit  still  other  peculiarities.  I  shall  mention 
tf;ese  in  a  paper  on  another  subject,  wrhere  I  shall  speak  of 
iron  incidentally.  Till  that  occasion,  likewise,  I  shall  defer 
explaining  the  cause,  why  som«e  of  the  white  precipitates  ob¬ 
served  by  Mr,  Thenard  retain  their  colour  even  after  long 

boiling. 
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F.fFectc  of  oxi* 
getiized  muri¬ 
atic  acid. 


On  precipitat¬ 
ing  in  a  closed 
phial,  air  is  n>,t 
ahsorbed  but 
evolved. 


\ 


Green  oxicje 
offers  three 
questions  to  be 
solved. 


P'oporticn  of 
Ox  i  gen. 


boiling.  The  fact  is  very  true,  but  oxigen  has  notliing  to 
do  with  it. 

The  changes  occasioned,  according  to  Mr.  Thenard,  by 
pouriug  oxigenized  muriatic  acid  into  a  sulphate  of  iron  pre- 
cipita'ing  white,  agree  very  well  with  the  idea  I  have  formed 
of  this  precipitate.  As  oxigenized  muriatic  acid  is  so  little 
soluble  in  water,  and  the  sulphate  of  iron  in  question  so 
concentrated,  it  follows,  that,  if  the  acid  be  not  very  abun¬ 
dant  in  the  solution,  the  precipitate  will  he  green  ;  because 
the  little  oxigen  contained  in  the  muriatic  acid  is  capable  of 
converting  to  red  oxide  but  a  small  portion  of  the  green, 
which  is  so  predominant  as  to  envelope  the  red,  and  prevent 
its  appearance.  It  will  be  the  same  to  the  eye  as  if  the  so-, 
lution  were  diluted  with  water,  equal  in  quantity  to  the  mu¬ 
riatic  acid,  by  which  the  white  precipitate  would  have  been 
changed  to  green  in  a  similar  manner.  If,  on  the  contrary, 
the  oxigenized  muriatic  acid  be  very  abundant,  there  is  no 
doubt,  that  the  solutions  will  become  red,  as  is  the  ease  with 
all  the  green  salts  of  iron. 

With  respect  to  the  third  fact,  namely,  that  on  making 
the  precipitate  in  a  phial,  and  stopping  it  immediately,  ab¬ 
sorption  takes  placp,  and  the  residual  air  extinguishes  a  can¬ 
dle,  I  shall  only  say,  that  instead  of  absorption,  I  have  al¬ 
ways  found  an  evolution  of  air,  which  has  sometimes  forced 
out  tVie  cork.  It  is  true,  that,  after  the  white  precipitate 
has  passed  to  green  or  red,  tbe  residual  air  sometimes  extin¬ 
guishes  a  candle ;  but  this  is  owing  to  the  extrication  of  a 
principle,  of  which  I  shali  speak  presently. 

Of  the  green  oxide. 

The  green  oxide  obtained  by*  dissolving  iron  in  acids,  of- 
fered  me  three  leading  facts  to  examine.  First,  to  determine 
how  much  oxigen  iron  takes  to  pass  to  the  state  of  green 
oxide:  secondly)  to  account  for  its  colour:  thirdly,  to  ob¬ 
serve  the  influence  of  atmospheric  air  on  tnese  solutions. 

To  determine  the  proportion  of  oxigen,  and  observe  at  the 
same  time  the  influence  of  the  atmospheric  air,  I  took  qo 
grains  of  iron  filings,  which  I  divided  into  three  equal  parts. 
Each  of  these  was  dissolved  separately  in  muriatic  acid  diluted 

£  4  4  ’  *  !  «  i  t  t 

with 
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with  water.  As  soon  as  the  solution  was  complete,  I  preci¬ 
pitated  one  portion  of  30  grains  by  ammonia,  washed  and 
drained  it  as  quickly  as  possible,  and  dried  it  at  a  temperature 
of  about  120°  [300°  F.].  After  it  was  dry  I  found  it  a  brown  Brown  magne- 
oxide,  attracted  by  the  magnet,  weighing  36f  grains,  and  tlc  oxlde* 
precipitated  red  from  its  solution  in  muriatic  acid.  Another 
portion  1  precipitated  likewise  by  ammonia;  but  with  a  view 
to  obtain  the  precipitate  red,  I  diluted  the  solution  with  five 
or  six  parts  of  water  at  50°  [144°]  before  I  added  the  am¬ 
monia.  This  oxide  was  in  fact  red;  and  when  dried  like  Rec|  aruj 
the  preceding,  it  was  not  at  all  affected  by  the  magnet,  magnetic, 
though  it  weighed  only  36  grains.  Lastly,  1  precipitated 
the  other  30  grains  by  ammonia  likewise,  using  a  very  broad 
vessel,  in  which  1  left  the  precipitate  exposed  to  the  air  for  a 
month,  stirring  it  twice  a  day.  At  the  end  of  this  time  I  The  same. 
dried  it  like  the  preceding:  it  was  red,  gave  no  signs  of 
magnetism,  and  weighed  36*2.  The  only  difference  be- Yet  all  equally 
tween  all  these  oxides  was,  that  the  first  was  brown  and  mag¬ 
netic,  while  the  others  were  red,  and  did  not  become  mag¬ 
netic  till  exposed  to  a  higher  temperature. 

Though  I  perceived  in  the  course  of  this  experiment,  This  does  not 

that  it  was  not  sufficient  to  establish  with  accuracy  the  Tiro-  ascertaiA  tlie_ 

.  .  proportion  of 

portion  ol  oxigen,  that  the  green  oxide  contains  in  solutions  Gxigen  obsorb- 

of  iron  by  acids,  on^account  of  the  oxig'en  that  must  combine  ed  during  solu- 
J  .  .  P  tion. 

with  it  during  its  being  dried  at  so  high  a  temperature,  and 

jn  a  state  of  such  minute  division,  it  confirms  two  of  the  prin¬ 
cipal  resuits  obtained  in  the  oxides  by  calcination.  This 
process  afforded  me  red  oxides  that  had  only  *15  or  *20  of 
pxigen  and  the  solution  produced  red  oxides  that  contained 
only  *20  of  oxigen,  including  what  was  absorbed  during  the 
drying.  Calcination  afforded  red  magnetic  oxides;  and  so¬ 
lution  did  the  same. 

There  are  tw  o  methods  of  appreciating  with  extreme  ac-  Two  methods 
curacy  the  quantity  of  oxigen  contained  in  the  green  oxide  of  doing  this, 
by  solution.  The  first,  which  I  should  have  preferred,  if 
circumstances  had  permitted  me  to  adopt  it,  is,  to  dissolve  a 
given  quantity  of  iron  in  muriatic  acid,  and  carefully  to  col-  ' 
lect  the  hidrogen  evolved;  this  measured,  and  for  still  far¬ 
ther  certainty  burnt  in  Volta’s  eudiometer,  wrould  give  the 
quantity  of  oxigen  combined  with  the  iron.  The  second  is 

.  to 
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to  dissolve  a  given  quantity  of  iron  in  muriatic  acid,  and, 
alter  having  precipitated  it  by  an  alkali,  to  dry  it  in  an  ex¬ 
hausted  receiver  by  means  of  a  lens. 


Influence  of  the  air  ou  sotitliorts  of  iron. 


<*■  <igenation 
not.  the  cause 
of  the  differ¬ 
ence  of  the 
sails. 


Mistake  of 
Syhcele. 


The  air  in  ibe 
water  has  no 
effect. 


All  the  false  notions  diffused  through  the  pneumatic 
theory  of  iron  arise  from  having  ascribed  the  colour  and 
other  properties,  that  distinguish  the  green  and  red  salts,  to 
a  difference  of  oxigeuation.  This  difference  once  esta¬ 
blished  as  a  principle,  nothing  was  more  natural,  than  to 
refer  to  the  same  cause  the  transition  of  the  salts  of  iron 
from  green  to  red,  on  exposure  to  the  air;  particularly  as 
the  circumstances,  that  sometimes  accompany  this  pheno¬ 
menon,  readily  agree  with  thi$  explanation. 

The  authority  of  Scheele  gave  additional  w  eight  to  this 
illusion.  This  celebrated  chemist  had  observed,  that,  on  dis¬ 
solving  green  sulphate  of  iron  in  water,  a  sediment  of  green 
oxide  commonly  remained  ;  and  hence  he  inferred,  that  it 
was  owing  to  the  air  contained  in  the  water,  which  spper-y 
oxided  part  of  the  green  oxide;  and  this,  becoming  red,  in¬ 
creased  its  saturating  power  with  respect  tp  the  acid,  and 
precipitated  it.  He  then  gave  this  process  as  a  mean  qf 
ascertaining  the  quantity  of  air  contained  in  water.  Great 
as  is  the  authority  of  this  illustrious  chemist,  I  must  take  the 
liberty  of  observing,  that,  even  were  this  phenomenon  ow  ing 
to  a  superoxidation  by  means  of  the  air  contained  in  the 
water,  this  mode  of  appreciating  the  quantity  would  not  he 
exact;  because  the  quantity  of  precipitate  does  not  depend 
solely  on  the  red  oxide  formed  by  the  air,  but  rather  on  the 
degree  of  acidity  of  the  sulphate,  which  must  always  be  sup¬ 
posed  uniform  according  to  Scheele’s  theory,  but  this  is  con* 
tradicted  by  experience.  Thus  admitting  the  superoxiding 
action  of  the  air,  a  quart  of  water  poured  on  a  pound  of  very 
acid  green  sulphate  would  let  fall  qo  precipitate ;  while  a 
quart  of  the  same  water  would  throw  down  a  considerable 
quantity  from  another  sulphate  little  or  not  at  all  acid. 

The  explanation  of  this  phenomenon  too  is  defective  in 
itself,  for  it  takes  place  equally  whether  the  water  contain 
air,  or  be  perfectly  free  from  it.  I  made  this  comparative 

expert- 
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experiment  with  two  equal  quantities  of  distilled  water1,  from 
one  of  which  the  air  was  completely  expelled,  while  the  other 
was  saturated  with  it  artificially,  and  the  results  were  the 
same  with  both.  If  the  crystals  of  sulphate  I  used  were  white, 
no  deposition  took  place;  but  if  they  were  green,  a  precipitate 
fell  down,  which  was  equally  bulky  in  both  solutions:  so 
that  Scheele’s  process  is  calculated  rather  to  show  the  aci¬ 
dity  of  the  green  salts  of  iron  to  a  certain  point,  than  the 
quantity  of  air  in  the  water. 

It  maybe  objected  to  me,  that,  from  the  experiments  of  The  quantity 

mv  i  i  *i  i  i  •  •  i  ,  of  oxigen  gas 

U  .  Carradori,  boiled  water  always  retains  a  little  air:  but,  jn  t^e  water 

beside  that  1  have  lately  repeated  the  experiment  with  water  must  be  far  too 

freed  from  air  by  Dr.  Carradori’s  method  with  the  same  duce  the  effect, 
success,  the  experiments  pf  Henry*,  Humboldt,  Gay  Lus- 
sac,  and  more  especially  of  Daltonf,  on  the  absorption  of 
gasses  by  water,  completely  terminate  the  controversy.  Ac¬ 
cording  to  Dalton,  to  whom  I  refer  because  he  more  directly 
turned  his  attention  to  this  point,  water  saturated  with  at¬ 
mospheric  air  contains  only  2*012  per  cent  of  its  bulk,  of 
which  *773  are  oxigen  gas,  and  1*234  nitrogen.  Conse¬ 
quently  100  cubic  inches  of  water  contain  about  ^  of  an  inch 
of  oxigen.  Now  if  we  consider,  that  the  greater  part  of  this 
gas  is  expelled  by  boiling;  and  if  besides  we  make  a  correc¬ 
tion  for  the  heterogeneous  substances,  which  according  to 
Lambert  and  Sanssure  the  air  always  contains,  we  shall  find 
the  influence  of  the  oxigen  contained  in  the -water,  even  sup¬ 
posing  it  saturated  with  it,  must  be  nothing;  for  if  a  green 
salt  of  iron  with  excess  of  oxide  be  thrown  into  100  cubic 
inches  of  water  at  b'0°  [1(57°  F.],  a  precipitate  of  at  least  15 
or  20  grains  of  red  oxide  will  be  formed,  \vhich  cannot  be 
attributed  to  the  oxigen  of  the  air  contained  in  the  water,  un¬ 
less  the  experiments  of  the  learned  natural  philosophers  I 
have  quoted  be  altogether  futile. 

iieside  this  experiment;  beside  the  ammoniacal  solution  Proofs that  tbe 
pf  green  sulphate,  which  passes  to  red  withput  the  possibi-  oxigenate°«»' 
lity  of  suspecting  the  presence  of  oxigen  ;  beside  the  precipi-  lutions  of  iron, 
tate,  which  did  not  increase  its  oxigenation  1  per  cent  by 

*  Philosophical  Transactions  for  1803,  or  out  Journal,  Vol  V.  p.  225. 

f  Manchester  Mem.  N.  S.  Vol.  I,  or  Journal,  Vol.  XIII.  p.  291. 
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exposure  to  the  air  for  a  month  ;  I  have  made  several  other 
experiments  tending  to  the  same  object:  and  they  have  all 
convinced  me,  that  the  air  has  no  superoxiding  action  on 
solutions  of  iron,  at  least  at  the  common  temperatures.  Of 
these  I  shall  recite  only  two,  that  are  among  the  most  con¬ 
clusive. 

fartherproofs.  1.  I  dissolved  two  equal  portions  of  iron  under  circum*? 

stances  perfectly  similar.  One  of  the  solutions  I  put  into  a 
glass  three  inches  in  diameter,  and  immersed  in  it  a  curved 
tube,  the  extremity  of  which  was  a  ball  pierced  with  several 
hoi  es.  Through  these  1  passed  atmospheric  air  for  seven  hours 
at  different  times.  At  the  expiration  of  three  days,  I  com¬ 
pared  these  two  solutions  in  various  ways,  and  found,  that  the 
one  into  which  I  had  forced  air  was  perfectly  similar  to  the 
other,  which  was  not  perceptibly  altered,  though  the  temper 
rature  was  12°  [59°  F.].  2.  By  means  of  the  same  apparatus 

I  passed  about  three  quarts  of  oxigen'gas  through  a  solution 
of  ten  grains  of  iron,  and,  though  the  temperature  was  25° 
[88°^  F.j,  it  had  no  action  on  the  solution. 


On  the  colour  of  the  green  oxide. 


Particles  of 
precipitated 
txide  of  iron 
hollow  spheres 
containing  a 
fluid. 

This  might  ac¬ 
count  for  their 
change  of  co¬ 
lour  in  some 
cases. 


but  not  in 
others. 


On  adding  a  few  drops  of  alkali  to  a  solution  of  iron  4 
little  diluted,  I  observed,  that  every  particle  of  the  oxide 
was  formed  of  a  very  thin  pellicle,  including  some  fluid,  and 
I  accounted  for  the  green  colour  by  the  difference  of  density 
between  this  pellicle  and  the  fluid  it  enclosed.  I  likewise 
ascribed  the  alteration  in  green  solutions  exposed  for  some 
days  to  a -temperature  of  20°  [77°  F.]  to  the  bursting  of  these 
vesicles  by  the  dilatation  of  the  fluid  contained  in  them. 
To  the  pressure  exerted  upon  those  vesicles  1  attributed  the 
unchangeableness  of  these  solutions  in  bottles  quite  full  and 
close  stopped.  But  I  could  not  reconcile  with  these  modes 
of  viewing  the  subject  the  change,  that  is  induced  in  green 
solutions  of  iron  by  oxigenized  muriatic  acid,  and  in  red  so¬ 
lutions  by  sulphuretted  hidrogen.  The  nature  of  the  con¬ 
stituent  principles  of  these  two  reagents  renders  the  manner 
in  which  they  are  supposed  to  act  in  these  two  experiments 
so  plausible,  that  I  should  not  have  withheld  my  assent  to 
them,  had  I  not  been  convinced  by  all  the  facts  1  have  re¬ 
lated. 


OXIDATION'S  OF  IRON". 


277 


feinted,  thnt  oxigtm  has  no  influence  in  the  red  or  green  co¬ 
lour  of  oxides  of  iron.  .  I  meditated  some  experiments  there¬ 
fore,  tending  to  observe  the  mode  of  action  of  these  two 
reagents,  when  I  recollected  a  fact  observed  at  the  beginning 
of  my  inquiry,  which  thus  indemnified  me  for  a  number  of 
errours,  into  which  ic  had  led  me  before. 

In  every  kind  of  iron  I  had  hitherto  treated  I  found  a  sub-  White  precipi- 
stance,  that  fell  down  in  a  white  precipitate,  did  not  change  tate  flom  uon* 
by  exposure  to  the  air,  gave  an  emerald  green  precipitate 
with  prussiate  of  potash,  and  which  I  believe  to  be  what 
llergman  called  siderite,  rather  than  phosphate  of  iron.  On  iron, 
the  other  hand  I  obtained  from  some  red  salts  of  iron  a  white 

precipitate,  that  sometimes  crystallized  inlamime  very  soft  to  ‘Sometimes  re- 
117  J  #  J  sembnng  stea- 

the  touch,  which  the  most  experienced  mineralogist  would  tites. 

take  for  French  chalk,  but  which  is  nothing  but  a  salt  of 

iron  with  excess  of  oxide.  I  thought  at  the  time,  that  these  Both  imagined 
.  ,  .  .  .  .  to  be  magnesia, 

two  substances  were  the  same,  that  they  were  magnesia,  and. 

that  this  was  nothing  but  iron  at  a  maximum  of  oxidation. 

The  name  of  this  earth  favoured  the  illusion;  as  did  the  opi¬ 
nion  of  former  chemists  respecting  the  transmutation  of  me¬ 
tals  into  earths.  I  deferred  the  investigation  of  this  subject 
to  a  future  period,  making  in  the  mean  time  only  a  few  ex¬ 
periments  on  magnesia;  and  I  found,  that,  on  treating  solu¬ 
tions  of  this  earth  with  sulphuretted  hidrogen,  it  afforded  Sulphuretted 
.  .  r. .  '■  hidrogen  preci- 

a  precipitate  similar  to  the  green  oxide  ot  iron.  pitates  magne- 

T hough  mv  farther  reserches  concerning  iron  taught  me,  sia  Sreen> 
that  neither  of  these  substances  was  magnesia,  the  way  in 
which  this  earth  was  coloured  by  sulphuretted  hidrogen  was 
a  fact,  the  reason  of  which  I  intended  to  make  the  subject 
of  future  inquiry ;  and  which,  on  recurring  afresh  to  my  me¬ 
mory,  led  me  to  suspect,  that  sulphuretted  hidrogen  might 
have  a  mode  of  action  different  from  any  with  which  we  were 
acquainted.  I  wras  eager  to  repeat  this  experiment,  not  only 

on  magnesia,  but  on  lime  and  alumine  likewise,  and  I  found  as  cjoes  lower 
°  •  and  alumine* 

in  fact,  that  the  soluble  salts  of  these  three  earths,  treated 

by  sulphuretted  hidrogen,  gave  precipitates  altogether  simi¬ 
lar  to  the  green  oxide  of  iron*.  These  precipitates  exposed 

to 


*  Certain  management  is  necessary,  to  succeed  in  this  experiment, 
which  I  have  not  repeated  often  enough,  to  be  able  to  give  certain  in¬ 
struction 
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rT  ic*  preen  co-  to  the  air  resume  their  white  colour  after  some  time,  if  they 
.7  n°t  shaken;  but  agitation  greatly  accelerates  this  change, 

the  air.  which  is  another  similarity  between  these  precipitates  anti 

those  produced  from  the  red  salts  of  iron  by  sulphuretted 
hidrogen. 

These  green  These  green  and  earthy  precipitates  are  not  hidrosulphu- 

^idruretste"  a'e  re*s’  as?  might  be  supposed ;  but  hidrurets,  which  probably 
retain  a  little  acid.  This  is  proved  by  their  being  decorum 
posed  by  oxigenized  muriatic  acid,  with6ut  leaving  any 
traces  ot  sulphur;  and  by  retaining  their  green  colour,  and 
other  properties  annexed  to  it,  when  redissOlved  in  acids; 
which  could  not  be  the  case  if  they  were  hidrosulphurets; 
since  acids  decompose  these  instantly* 

The  preen  ox-  from  these  elucidations  the  cause  of  the  green  colour  of 
oxide  of  iron,  and  its  colouration  by  muriatic  acid,  suggested 
itself  as  it  were  spontaneously.  The  green  oxide  is  never 
formed,  unless  hidrogen  be  set  free:  a  part  of  this  therefore 
remains  engaged  in  the  oxide,  and  imparts  to  it  the  green  co¬ 
lour,  with  the  property  of  being  less  soluble  in  water,  or  more 
crystallizable.  This  property  of  rendering  a  salt  more  crys* 
tallizable,  possessed  by  a  principle  of  so  little  density,  ap¬ 
pears  at  first  sight  inconsistent ;  but  it  is  confirmed  by  the 
superoxigenized  muriate  of  potash,  which  is  rendered  two  or 
three  times  less  soluble  than  the  simple  muriate  by  the  addi- 


ides  of  iron  are 
tire  same. 


tion  of  oxigen. 


Oxigenized 


muriatic  acid 
takes  away 


Oxigenized  muriatic  acid  then  acts  011  a  green  salt  of  iron, 
as  it  does  on  sulphuretted  hidrogen,  phosphorus,  &c.  It 
their  hidrogen.  deprives  the  oxide  of  the  hidrogen  with  which  it  is  combined, 
as  it  does  the  sulphur  and  the  phosphorus:  which  at  the 
same  time  proves,  that  in  the  oxide  of  iron  it  is  not  in  the 
same  state  of  dilatation  as  that  in  which  we  are  acquainted 
with  it  uncombined,  for  in  this  state  it  does  not  combine 
with  oxigenized  muriatic  acid  at  the  temperature  of  the  at¬ 
mosphere. 

The  presence'  The  hidrogen  likewise  betrays  itself  in  the  offensive  smell 

a,,ir,>gen  in  given  out  by  a  concentrated  solution  of  iron,  when  a  fixed 

the  green  ox-  0  * 

structi  ms  respecting  it.  I  have  left  sulphuretted  hidrogen  in  contact 
with  sulphate  of  magnesia  for  an  hour  before  it  precipitated.  Sometimes 
the  precipitate  is  green  in  the  very  act  of  falling  down;  at  other  times  it 
does  i  ot  become  green  till  some  moments  after. 


alkali 


I 
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alkali*  is  added  to  it,  and  the  glass  shaken  a  little:  and  we  ides  of  iron 
Cannot  allege,  that  this  smell  is  owing  to  a  few  globules  of  by  lhc 

hidrogen,  that  have  remained  mechanically  entangled  in  the 
solution,  since  the  same  phenomenon  takes  place,  if  the  so¬ 
lution  be  previously  boiled.  If  the  solution  be  diluted  with 
six  or  eight  parts  of  water  at  50°  or  6()°  [144°  or  167°  F.], 
and  it.  be  stirred  with  a  glass  rod  as  the  alkali  is  put  in,  the 
smell  is  still  very  strong,  and  continues  to  exhale  as  long  as 
an  atom  of  green  oxide  remains  in  the  precipitate;  so  that  it 
is  easy  to  tell  by  this,  without  seeing  the 'precipitate,  whe¬ 
ther  the  solution  be  red  or  green.  When  a  little  green  sul-  and  by  the  gas- 
phate  of  iron  in  a  very  concentrated  solution,  like  that  which  evolvcd< 
gives  a  white  precipitate,  is  precipitated  in  a  phial,  and  this 
is  corked  and  shaken,  it  will  be  seen,  that  the  volume  of 
gas  is  increased  ;  for,  if  the  cork  do  not  fit  very  tight,  it  will 
be  forced  out,  notwithstanding  the  temperature  continues 
the  same.  If  the  air  in  the  phial  be  afterward  examined,  it 
w  ill  be  found  sometimes  to  extinguish  a  candle,  or  to  deto¬ 
nate  on  its  application.  Now  both  these  are  compatible  with 
the  presence  of  hidrogen,  according  as  it  is  pure  or  mixed  ; 
and  possibly  there  may  be  a  little  iron  dissolved  in  it,  as  zinc 
or  arsenic  sometimes  is. 

To  satisfy  myself  still  farther  of  the  presence  of  hidro¬ 
gen,  and  its  influence  on  the  salts  of  iron,  I  adapted  to  a 
tubulated  retort  a  small  receiver,  and  to  this  a  curved  tube, 

the  extremity  of  which  opened  under  a  jar  in  the  pneumatic  _  , 

J  i  1  J  .  1  n  Farther  proof 

apparatus.  Into  the  retort  I  poured  a  solution  of  green  sul-  by  expelling 
phate  of  iron  recently  made,  having*  previously  boiled  it  half  die  hidrogen, 
an  hour,  to  prevent  any  suspicion  of  hidrogen  mechanically 
retained  in  it.  This  solution  I  precipitated  with  caustic 
soda  greatly  diluted  w  ith  boiling  water.  As  soon  as  the 
mixture  was  brought  to  boil,  a  gas  fetid  as  hidrogen  was 
evolved,  which  detonated  on  the  contact  of  flame.  The 
water  of  the  pneumatic  apparatus  too  had  the  nauseous 
taste  and  smell  of  hidrogen  disengaged  from  solutions  of 
iron. 

In  order  to  expel  all  the  hidrogen,  or  to  convert  all  the 
exule  from  green  to  red,  I  continued  the  distillation. 

*  If  ammonia  be  used,  its  smell  conceals  that  of  the  hidrogen. 

Scarcely 


2  SO 
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Scarcely  was  the  mass  dry,  when  the  retort  hurst,  and  I 
found  in  it  more  than  300  grams  of  red  oxide,  with  a  little 
green  oxide,  which  occupied  the  bottom  of  the  retort.  The 
pressure  of  the  red  oxide  and  sulphate  of  soda,  by  which 
the  green  oxide  was  covered,  had  prevented  the  disengage¬ 
ment  of  the  hidrogen  from  this  portion. 

Proof  that  In  support  of  mv  opinion  I  shall  add  two  facts,  which, 

green  oxide  of  ,  .  \  .  . 

iron  does  uot  though  less  direct  than  those  1  have  already  given,  are  of 

acquire  more  considerable  weight.  When  oxigenized  muriatic  acid  is 
oxijenized  '1  P°™red  on  a  green  solution,  if  the  oxigen  of  t lie  aeid  com- 
lauriatic  acid,  bined  with  the  oxide  of  iron,  a  considerable  extrication  of 
caloric  must  take  place,  in  consequence  of  its  more  dilated 
state  in  the  aeid,  and  more  condensed  or  fixed  state  in  the 
oxide,  from  which  the  greatest  heat  of  our  furnaces  cannot 
expel  an  atom.  But  1  convinced  myself  by  several  experi¬ 
ments,  that  the  increase  of  temperature  is  scarcely  percepti¬ 
ble.  This  slight  evolution  of  caloric  is  consistent  with  the 
combination  of  the  hidrogen,  given  out  by  the  hidruret  of 
iron,  and  the  oxigen  from  .the  muriatic  acid,  because  in  both 
these  combinations  the  gasses  are  nearly  in  the  same  state  of 
dilatation  as  when  they  form  water. 

Lastly,  if  the  action  of  sulphuretted  hidrogen  on  a  red 
solution  of  iron  be  merely  to  bring  it  back  to  the  same  de- 
not  deprive  it  gree  of  oxidation,  as  that  in  which  the  common  green  solu¬ 
tions  are,  the  properties  of  both  should  be  the  same.  On 
the  contrary,  the  solutions  rendered  green  by  sulphuretted 
hidrogen  rapidly  change  red  on  exposure  to  the  air;  and 
heated  for  a  quarter  of  an  hour  they  become  entirely  red  : 
which  is  not  the  case  with  the  common  green  salts  recently 
made. 


Proof  that  sul 
phuretted  hi¬ 
drogen  does 


of  oxigen. 


(To  he  concluded  in  our  next.) 


VI, 
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Account  of  Mr.  Curwe s’s  Drill  Horse  Hoe,  or  Weed 

Harrow .* 

SIR, 

AS  one  great  and  most  important  advantage  of  drill  hus-  Advantage  of 
bandry  proceeds  from  the  opportunity  of  cleaning  foul  drill  husbandry, 
grounds,  as  also  of  breaking  and  loosening  stiff  soils,  to 
give  the  power  of  extension  to  the  roots  of  grain;  what* 
ever  can  facilitate  these  operations,  will,  I  flatter  myself, 
be  deemed  worthy  of  the  attention  of  the  Society. 

Having  hitherto  found  great  difficulty  and  much  labour  Difficulty  0f 
necessary  in  accomplishing  the  cleaning  of  wheat  and  cither  cleanine  from 
grain,  I  have  been  led  to  make  some  experiments,  and  I  am 
sanguine  in  my  hopes,  that  the  harrow  I  send  for  the  in¬ 
spection  of  the  Society  will  be  found  to  accomplish  the  pur¬ 
pose  with  greater  ease  and  facility,  than  any  thing  at  pre¬ 
sent  in  use. 

The  simplicity  and  ease,  with  which  it  is  worked,  have  en-  Harrow  for  this 
abled  me,  this  season,  to  give  my  wheat  crop,  which  exceeds  PurP°se’ 
one  hundred acros,  two  cleanings,  and  at  an  expense  of  some¬ 
what  less  than  a  shilling  per  acre  each  operation;  a  man  and 
boy,  with  one  horse,  being  able  to  clean  above  seven  acres 
a  day.  The  direction  of  the  harrow,  to  prevent  its  in¬ 
juring  the  grain,  is  effected  by  an  alteration  of  the  chain,  by 
which  it  is  attached  to  the  wheels.  The  distance  of  the 
teeth  from  the  centre  tooth  must  be  regulated  by  the  width” 
of  the  drills.  In  case  they  exceed  a  foot,  the  harrow  should 
be  broader,  to  admit  of  another  row  of  teeth.  To  clean  at 
nine  inches,  two  inches  and  a  half  are  allowed  on  each  side 
of  the  centre  tooth,  by  which  means  every  part  of  the  earth 
is  cut  between  the  rows  of  grain.  The  size  and  strength 
of  the  teeth  must  be  regulated  by  the  nature  of  the  soil. 

The  thing  is  so  simple,  that  I  hesitated  laying  it  before  the 
Society,  till  I  was  encouraged  by  persons,  whose  experience 
and  knowledge  are  infinitely  greater  than  my  own. 

The  complete  introduction  of  drill  husbandry  would,  I  Drill  husbandry 
conceive,  be  of  great  national  importance,  and  under  this  recommende<b 

*  Transactions  of  the  Society  of  Arts,  for  1800. 

Vol.  XVII. — August,  1807.  U 


con- 


282 


WEED  HARROW. 


Explanation  of 
the  plate. 


The  harrow 
clears  all  the 
weeds, 


conviction  whatever  can  facilitate  its  operations  may  not 
he  unworthy  of  attention,  and  will,  I  hope,  excuse  the 
liberty  1  have  taken. 

I  have  the  honour  to  be,  Sir, 

Your  obedient  humble  Servant, 

J.  C.  CURWEN. 

London ,  May  5th ,  1806. 

Explanation  o  f  the  Engraving  of  Mr.  Cnrzccn’s  Drill  Horse- 
Iloe,  or  Weed  Harrow.  Plate  X  \  II.  Fig.  1,2. 

Fig.  1.  shows  the  carriage,  within  the  shafts  of  w  hich,  A, 
the  horse  is  placed:  the  carriage  wheels  are  intended  to  be 
half  the  width  of  the  butts  or  stitches,  so  that  once  going 
up,  and  once  returning,  will  be  sufficient  to  clear  each  butt 
from  weeds. 

R,  The  hoe,  or  harrow',  which  is  attached  to  the  car¬ 
riage  by  the  chains  C  C.  The  harrow  may  be  raised  higher, 
or  sunk  lower,  or  placed  more  on  one  side  or  another,  as 
occasion  may  require,  by  altering  the  position  of  the  chain, 
as  will  appear  by  an  inspection  of  the  plate. 

DDDDDD,  Six  double  rows  of  teeth,  or  knives,  which 
are  so  placed  in  the  frame,  that  each  double  row  may  pass 
up  the  interval  betwixt  the  rows  of  corn,  and  cut  or  pull 
up  the  weeds,  that  grow  in  such  intervals,  w  ithout  injuring 
the  corn.  These  knives  are  strong,  and  have  a  sharp  edge 
in  front. 

E  E  Arc  the  two  handles,  by  which  the  person  who  holds 
them  may  direct  the  knives,  or  teeth  of  the  harrow,  to  pass 
in  straight  lines  up  the  intervals. 

Fig.  2.  shows  the  underside  of  the  wrced  harrow,  that  the 
positions  of  the  double  rows  of  the  knives,  and  of  the  space 
left  to  prevent  the  corn  being  injured,  may  be  more  clearly 
seen. 

Certificates  in  Favour  of  Mr.  CurzcerCs  Harrow. 

At  the  request  of  J.  C.  Curwen,  Esq.,  I  beg  leave  to 
state,  that  I  have  been  present,  when  Mr.  Curwen’s  harrow 
for  cleaning  drilled  corn  has  been  used,  and  have  w  orked  a 
little  with  it  myself;  that  its  effect  appeared  to  me  most 
highly  beneficial  in  clearing  away  in  the  spring  all  the 

weeds. 
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weeds,  that  had  grown  during  the  winter  among  the  wheat, 
without  the  least  injury  to  the  grain;  and  also  in  raising  raises  the  top 
up  the  top  soil,  w'hich  had  become  sad  and  heavy,  and  thussolJ’ 
enabling  the  spring  shoot  to  take  root  more  easily:  and  at  covers  the  roots 
the  same  time  it  covers  the  roots  of  the  corn  with  fresh  soil,  y 

which  are  often  left  quite  bare'by  the  washing  of  the  rains 
in  winter,  and  so  subject  to  be  killed  by  the  frost.  It  also 
enables  the  farmer,  to  sow  his  barley  much  earlier  than  he 
could  broad-cast,  as  it  will  both  clear  the  corn  previous  to 
sowing  the  grass  seeds,  and  afterward  harrow  them  in.  and  harrows  in 
Its  utility  in  every  respect  appeared  to  me  so  very  great,  graSi  seei*s* 
that  I  was  induced  to  adopt  the  plan  of  sowing  my  corn 
w  ith  the  drill  upon  my  fallows  this  spring,  and  have  ac¬ 
cordingly  got  a  harrow'  made  upon  the  model  of  Mr. 

Cur  wen’s. 

I  have  the  honour  to  be,  & c. 

J.  D.  B.  DYKES. 

Dovenby  Hall ,  May  13,  1806. 

SIR, 

We  w  hose  names  are  hereunto  subscribed  do  certify,  that 
we  have  paid  particular  attention  to  a  harrow,  made  use  of 
in  the  farm  of  J.  C.  Curwen,  Esq.,  for  the  purpose  of 
harrow  ing  between  the  rows  of  drilled  grain.  We  conceive 
it  of  great  utility;  the  expedition  is  undeniable,  as  upwards 
of  seven  acres  can  be  done  with  ease  in  eight  hours,  with 
only  a  boy  to  lead  the  horse,  and  a  man  to  regulate  the 
harrow'. 

We  are,  Sir, 

Your  most  obedient  humble  Servants, 

Thomas  Gaff,  Merchant ,  Workington  Hall  Mills. 

Matthew  Foster,  Farmer ,  at  Calva,  near  Workington- 

Workington- Hall ,  May  19,  1806. 
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Drilling  turnips 
decidedly  pre¬ 
ferable  to  broad¬ 
cast. 


Hoe  harrow  for 
turnips  and 
other  wide 
drilled  crops 


Its  use. 


Kear  Barnard 
Castle  turnips 
drilled  at  27 
inches. 
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Account  of  a  Drill  Horse  Iloe  for  Turnips ,  communicated  . 
by  Mr.  Charles  VVaistell.* 

In  consequence  of  the  premiums,  which  the  Society  of 
Arts  has  offered,  ami  bestowed  for  several  years,  on  the 
comparative  culture  of  turnips,  the  drill  practice  has  ap¬ 
peared  so  decidedly  superior  to  the  broad-cast  method,  that 
they  have  thought  it  unnecessary  to  continue  them.  At  the 
same  time  they  have  given  a  figure  and  description  of  a  use¬ 
ful  drill  hoe  and  harrow,  with  which  they  observe  they 
shall  probably  finish  the  subject,  and  w  hich  therefore  we 
shall  lay  before  our  readers  nearly  in  Mr.  Waistell’s  words. 


Dear  Sir, 


I  have  ordered  a  new  agricultural  implement  to  be  left 
for  a  short  time  at  the  Society’s  depository  for  inspection. 
It  is  called  a  hoe  harrow  ,  and  is,  as  its  name  imports,  a  hoc 
and  harrow  combined.  For  destroying  the  w  eeds,  and  pul¬ 
verising  the  soil  in  the  intervals  of  drilled  turnips,  and  of 
other  crops  drilled  sufficiently  wide  to  be  horse-hoed,  1 
know  not  of  any  other  implement  of  equal  efficacy. 

It.  enables  the  farmer  to  cultivate  those  intervals  as  com¬ 
pletely  as  a  well  wrought  fallow,  so  long  as  the  horse  can 
travel  therein,  without  injury  to  tin  growing  crop.  I  know 
not  who  the  meritorious  inventor  is.  The  first  I  saw'  wras 
a  few  years  ago  at  West  Park,  near  Barnard  Castle.  This 
was  brought  from  Carlisle  by  my  brother,  and  many  have 
been  made  from  that  pattern,  and  are  now  in  use,  and  are 
highly  approved  of  by  farmers  in  the  neighbourhood  of 
Barnard  Castle,  w  here  the  turnip  crops  are  now'  generally 
raised  in  drills  about  27  inches  apart.  This  mode  was  first- 
introduced  there  about  23  years  ago,  before  which  time  they 
were  all  sown  broad-cast. 

An  implement  of  husbandry,  possessing  such  superior 
utility,  as  this  hoe  harrow'  seems  to  me  to  possess,  is  deserv¬ 
ing  of  being  made  known  as  generally  and  as  speedily  as  pos-- 
sible.  I  conceive  this  would  be  best  effected  through  the 


.  .  j 
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medium  of  your  respectable  Society,  to  whose  notice  I  must 
entreat  you  to  have  the  goodness  to  introduce  this  imple¬ 
ment.  Should  they  concur  in  opinion  with  me  respecting 
it,  I  am  persuaded,  that  they  will  give  a  plate  and  descrip¬ 
tion  of  it  in  their  next  volume. 

Convinced,  that  the  fertility  and  productiveness  of  our  Horse  hoeing 
arable  grounds  may  be  much  increased  by  a  more  ge-  reconimended. 
neral  practice  of  the  horse-hoeing  husbandry,  I  wish  to 
see  the  practice  of  it  advanced  more  nearly  to  perfection,  as 
that  must  tend  to  promote  its  more  general  adoption. 

I  am,  Dear  Sir, 

Your  very  humble  Servant, 

CHARLES  WAISTELL. 

Xo:  09,  l 1 igh  Holborn. 

i 

Explanation  o  f  the  Engraving  of  Mr.  JVaistelV s  Drill  Horse 
Hoc  Harroze ,  Plate  VIII.  Fig.  3. 

Fig.  3.  shows  the  hoe  harrow,  to  which  the  horse  is  to  be  Explanation  of 
attached  by  the  upright  iron  «,  in  which  are  a  number  GfthePiate- 
holes,  to  admit  the  drag  chain  to  be  put  higher  or  lower,  as 
may  be  found  necessary.  This  iron  is  at  one  end  fixed 
firm  in  the  fore  part  of  the  machine  at  b,  and  at  the  other 
end  to  the  farther  side,  or  wing,  c. 

(f  Is  the  nearer  side  or  wing  of  the  machine,  and  mova¬ 
ble  by  a  joint  at  e.  This  wing  may  by  this  mean  be  ex¬ 
panded  or  contracted,  as  the  interval  between  the  rows  to 
be  cleared  of  weeds  may  require. 

f9  A  strong  wedge-like  tooth  in  the  fore-part  of  the 
machine,  to  tear  up  the  weeds,  which  are  deep  in  the 
ground. 

g,  y,  Other  teeth  more  slender,  fixed  in  the  two  wings 
or  sides  of  the  machine,  and  also  intended  to  tear  up  weeds 
and  loosen  the  earth. 

/j,  /j,  A,  Three  triangular  hoes.  That  which  is  in  front 
has  a  strong  iron  fixed  in  its  centre;  the  two  others  at  the 
hinder  part  of  the  machine  have  the  irons  fixed  at  the  far¬ 
ther  corner  of  each.  The  intent  of  the  centre  hoe  is  to  cut 
off  the  weeds  in  the  middle  of  the  interval ;  and  of  the  other 
two,  those  on  each  side  next  the  crop,  and  to  lay  all  the 
weeds  in  a  ridge-like  form  ip  the  middle  of  the  path,  to  dry 
and  rot. 
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/,  /,  The  two  handles,  by  which  the  machine  is  managed. 

A,  A  slender  iron  bar,  with  a  peg  and  holes  to  direct  t lie 
distance  of  the  expansion  or  contraction  of  the  machine. 

/,  A  strong  iron  vice,  which  works  in  a  grooved  iron, 
fixed  to  the  inner  side  of  the  wing  t/,  and  which,  when 
screwed  down,  holds  the  machine  firm  at  the  distance  oi 
expansion  wanted  for  use. 

Fig.  4.  Show's  on  a  larger  scale  one  of  the  hinder  hoes 
separate  from  the  machine,  and  the  manner  by  w  hich  it  may 
occasionally  be  raised  or  lowered  in  the  machine  by  a  pin 
and  holes. 


VII. 
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On  Capillary  Action.  By  Mr.  Laplace.* 


lary  attraction 
generalized. 


Results  of  capil-  JDY  considering  the  theory  of  capillary  action  in  a  new 
point  of  view,  I  have  not  only  succeeded  in  simplifying  it, 
but  in  generalizing  the  results,  to  which  I  had  been  led  be¬ 
fore  by  analysis.  1  had  determined  the  elevation  or  depres¬ 
sion  of  fluids  only  in  circular  capillary  spaces,  and  between 
Determined  for  planes:  but  I  shall  here  proceed  to  determine  them,  what- 
figure, °andrifbr  fiver  these  spaces  may  be,  or  whatever  the  nature  of  the 
any  number  of  surfaces  by  which  they  are  included ;  supposing  even  in  these 
spaces  any  number  of  fluids  placed  one  above  another;  and 
I  shall  thence  deduce  the  increase  or  diminution  of  weight, 
that  bodies  plunged  in  fluids  undergo  by  capillary  action. 

The  combination  of  these  results  with  those- 1  have  found 
by  analysis  has  given  me  an  accurate  expression  of  the  affi¬ 
nities  of  different  substances  to  fluids,  by  means  of  experi- 

sistyice  to  sepa-  ments  made  on  the  resistance,  -  that  disks  of  different  sub¬ 
ration. 

stances,  applied  to  the  surface  of  fluids,  oppose  to  their 
separation.  I  dare  venture  to  believe,  that  this  will  throw- 
great  light  on  the  theory  of  affinities;  for  what  I  advance  is 
founded  on  geometrical  reasonings,  and  not  on  vague  and 
precarious  considerations,  which  ought  to  be  strictly  ban¬ 
ished  from  natural  philosophy;  unless,  imitating  Newton 
in  his  Optics,  we  give  them  merely  as  conjectures  calculated 


Affinities  of 
substances  to 
fluids  deduced 
from  their  re- 
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to  guide  us  to  farther  searches,  but  leaving  the  merit  of  dis¬ 
covery  almost  wholly  to  him,  wrho  shall  establish  them  on 
solid  foundations  by  observation  or  analysis. 

[  intend  to  publish  without  delay,  in  a  supplement  to  my  Supplement  to 
Theory  of  Capillary  Action,  the  analytical  demonstrations  c^pinary'vction 
of  the  theorems,  which  I  have  only  mentioned  in  different promised, 
numbers  of  this  Journal.  At  the  same  time  I  shall  give  a 
new  method  of  arriving  at  the  fundamental  equations  of  this 
theory.  From  these  equations  I  shall  deduce  the  general 
theorems,  which  I  am  now  about  to  lay  before  the  reader, 
demonstrating  them  by  the  direct  consideration  of  all  the 
forces,  that  concur  in  the  production  of  capillary  effects. 

It  w  ill  appear,  that  the  forces,  on  which  these  effects  de-  Forces  on  which 

pend,  do  not  stop  at  the  surface  of  fluids;  but  that  they  caPllJary  attrac- 
7  r  J  tion  depends  not 

extend  through  the  whole  of  their  interior,  and  even  to  the  confined  to  the 

extremities  of  the  bodies  immersed  in  them  ;  which  esta-  surfac1e’  .  , 

and  identical 

blishes  the  complete  identity  of  these  forces  with  affinities,  with  affinities. 

If  we  conceive  any  kind  of  prismatic  tube,  in  a  verti-  Theorem, 
cal  position,  with  its  inferior  extremity  immersed  in  a  fluid 
of  indeterminate  quantity;  the  volume  of  fluid  within, 
raised  above  the  level  by  capillary  action,  is  equal  to  the 
circumference  of  the  interior  base  of  the  prism,  multiplied 

* 

by  a  constant  quantity,  which  is  the  same  for  all  prismatic 
tubes  of  the  same  matter  immersed  in  the  same  fluid.” 

To  demonstrate  this  theorem,  let  us  imagine,  at  the  infe-  Demonstration , 
rior  extremity  of  the  tube,  a  second  tube,  the  infinitely  thin 
sides  of  which  are  the  prolongation  of  the  interior  surface 
of  the  first  tube,  and,  having  no  action  on  the  fluid,  do 
not  pretent  the  reciprocal  attraction  between  the  molecules 
of  the  first  tube  and  the  fluid.  Let  us  suppose,  thatthe  se¬ 
cond  tube  is  at  first  vertical,  that  then  it  bends  horizontally, 
and  that  afterward  it  resumes  its  vertical  direction,  retain¬ 
ing  the  same  figure,  and  the  same  size,  throughout  its  whole 
extent.  It  is  evident,  that,  while  the  fluid  is  in  equilibrio, 
the  pressure  in  the  two  vertical  branches  of  the  canal  formed 
by  the  first  and  second  tube  will  be  the  same.  But,  as  there 
is  more  fluid  in  the  first  vertical  branch  formed  of  the  first 
tube  and  part  of  the  second,  than  in  the  other  vertical 
branch,  the  excess  of  pressure,  that  results  from  this,  must 
be  destroyed  by  the  attractions  of  the  prism  and  the  fiukj 

for 
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Attraction*  to¬ 
ward  the  bot¬ 
tom  of  the  tube 


Forces  acting 
on  the  fluid  in 
the  tube. 


for  the  fluid  contained  in  this  first  branch.  Let  us  analyse 
these  different  attractions  with  care,  and  first  consider  those 
that  take  place  toward  the  lower  part  of  the  first  tube. 

For  this  let  us  conceive,  that  the  base  of  the  tube  is  ho¬ 
rizontal.  The  fluid  contained  in  the  second  tube  will  be 
attracted  vertically  toward  the  bottom,  1st  by  itself,  2dly, 
by  the  fluid  surrounding  the  second  tube.  But  these  two 
attractions  are  destroyed  by  the  similar  attractions,  that  the 
fluid  contained  in  the  second  vertical  branch  of  the  canal  ex¬ 
periences  near  the  surface  of  the  level  of  the  fluid.  Ac¬ 
cordingly  we  may  leave  them  out  of  consideration  here. — 
The  fluid  in  the  first  vertical  branch  of  the  second  tube  will 
also  be  attracted  perpendicularly  upward  by  the  fluid  in  the 
first  tube.  But  this  attraction  will  be  destroyed  by  the  at¬ 
traction  it  exerts  on  the  latterfluid:  these  two  reciprocal 
attractions  therefore  may  be  set  aside.  Lastly,  the  fluid  in 
the  second  tube  will  be  attracted  perpendicularly  upward 
by  the  first  tube,  and  lienee  this  fluid  will  have  a  vertical 
force,  which  we  shall  denote  by  Q,  that  will  contribute  to 
destroy  the  excess  of  pressure  owing  to  the  elevation  of  the 
fluid  in  the  first  tube. 

Let  us  now'  examine  the  forces,  with  which  the  fluid  in 
the  first  tube  is  actuated.  In  its  lower  part  it  experiences 
the  following  attractions :  1st,  it  is  attracted  by  itself;  but 
the  reciprocal  attractions  of  the  particles  of  a  body  impress 
upon  it  no  motion,  if  it  be  solid;  and  we  may  conceive  the 
fluid  in  the  first  tube  to  be  consolidated,  without  any  dis¬ 
turbance  of  equilibrium.  2dly,  This  fluid  is  attracted  by 
the  fluid  in  the  interior  of  the  second  tube :  but  w  e  have  seen, 
that  the  reciprocal  attractions  of  these  two  fluids  destroy 
each  other,  and  must  not  be  taken  into  account.  3dly,  It 
is  attracted  by  the  exterior  fluid,  that  surrounds  the  second 
tube;  and  from  this  attraction  results  a  vertical  force  acting 
downward,  w  hich  we  shall  denote  by  —  Q\  We  prefix  to 
this  the  sign  — ,  to  indicate,  that  its  direction  is  contralto 
that  of  the  force  Q.  We  shall  observe  here,  that,  if  the 
laws  of  attraction  relative  to  the  distance  be  the  same  for 
the  molecules  of  the  first  tube  and  those  of  the  fluid,  so  that 
they  differ  onlyin  respect  to  intensity ;  if  we  nominate  these 
intensities  in  equal  volumes  ^  and  the  forces  Q  and  Q'  are 

3  proportional 
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proportional  to  {  and  :  for  the  interior  surface  of  the  fluid 
surrounding  the  second  tube  is  the  same  as  the  interior  sur¬ 
face  of  the  first  tube,  so  that  the  two  masses  differ  only  in 
their  thickness.  But  as  the  attraction  of  masses  becomes 
insensible  at  sensible  distances,  the  difference  in  their  thick¬ 
nesses  can  produce  none  in  their  attractions,  provided  these 
thicknesses  be  sensible.  4thly,  and  lastly,  The  fluid  of  the 
first  tube  is  attracted  vertically  upward  by  this  tube.  In 
fact  let  us  conceive  this  fluid  divided  into  an  infinite  number 
of  little  vertical  columns:  if  we  draw  a  horizontal  plane 
through  the  superior  extremity  of  one  of  these  columns,  the 
part  of  the  tube  below  this  plane  will  produce  no  vertical 
force  in  that  column.  No  vertical  force  will  be  produced 
therefore,  but  what  is  owing  to  the  part  of  the  tube  above 
the  plane ;  and  it  is  evident,  that  the  vertical  attraction  of 
this  part  of  the  tube  for  the  column  will  be  the  same  as  that 
of  the  whole  tube  on  an  equal  and  similar  column  placed 
in  the  second  tube.  Thus  the  whole  vertical  force  pro¬ 
duced  by  the  attraction  of  the  first  tube  on  the  fluid  it  contains 
will  be  equal  to  that,  which  the  attraction  of  this  tube  pro¬ 
duces  on  the  fluid  contained  in  the  second  tube:  this  force 
therefore  will  be  equal  to  Q. 

On  combining  together  all  the  vertical  attractions  expc-  Vertical  force 
rienced  by  the  fluid  contained  in  the  first  vertical  branch  ofacti>’g  upward, 
the  canal,  we  shall  have  a  vertical  force  directed  upward, 
and  equal  to  2  Q—Q '.  This  force  must  balance  the  excess 
of  the  pressure  arising  from  the  weight  of  the  fluid  raised 
above  the  level.  Let  V  be  its  volume,  1)  its  density,  and  g 
its  specific  gravity,  gDxV  will  be  its  weight.  Thus  we 
shall  have  g  Dx  /  =2  Q~Q. 

Now  attraction  being  sensible  only  at  imperceptible  dis- The  base  may 

tances,  the  first  tube  acts  sensibly  only  on  columns  extremely  be  considered  as 
7  J  J  J  a  plane, 

near  to  its  sides:  we  may  neglect  the  curvature  of  these  sides 

therefore,  and  consider  them  as  developed  on  a  plane  sur¬ 
face.  The  force  Q  will  be  proportional  to  the  magnitude 
of  this  surface;  or,  which  comes  to  the  same  thing,  to  the 
circumference  of  the  base  of  the  interior  surface  of  the  pa- 
rallelopipedon.  Thus,  if  we  call  this  circumference  c,  we 
shall  have  Q=?Xc;  f  being  a  constant  proportional  to  the 
intensity'  of  the  attraction  of  the  matter  of  the  first  tube  for 

the 
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Proportions  of 
bases,  if  similar 
figures. 


If  regular  poly¬ 
gons. 


A  square  and  a 
triangle. 


The  law  con¬ 
firmed  in  these 
by  Gellert. 


the  fluid.  We  shall  also  have  x c ;  /  being  propor¬ 
tional  to  the  intensity  of  the  attraction  of  the  fluid  for  it¬ 


self.  Therefore  V= 


(2 c. 


which  is  the  algebraic  ex¬ 


pression  of  the  theorem  to  be  demonstrated. 

The  constant  quantity  - -—may  be  determined  by  means 

■gxD  J * 

of  the  observed  elevation  of  the  fluid  in  a  very  narrow  cy¬ 
lindrical  tube.  Let  q  be  the  height,  to  which  the  fluid  rises 
in  this  tube,  and  l  the  radius  of  its  cavity:  putting  xfor  the 
semicircumference  of  which  the  radius  is  unity,  we  shall 
have  nearly  Fzzv  x  lz  q  ,  c=2  /  sr :  the  preceding  equation 


then  will  give 


2?-?'  _  h 


gxl ) 


3  and  consequently  we  shall 


1  rr  1  9 
have  f  = - x  c. 

2 

4 

If  exceed  2f,  q  will  be  negative;  and  consequently, 
the  elevation  of  the  fluid  changing  to  depression,  V  will  be 
negative. 

Let  us  put  h  for  the  mean  height  of  all  the  fluid  columns, 
that  compose  the  volume  L,  and  b  for  the  interior  base  of 
the  parallelopipedon  :  then  we  shall  have  Vz=.hb^  and  con- 

,,  ,  laxc 

sequent!  y  h  =  — . 

2  b 

When  the  bases  of  different  parallclopipedons  are  similar 
figures,  they  are  proportional  to  the  squares  of  their  ho¬ 
mologous  sides,  and  their  circumferences  are  proportional 
to  these  sides. 

If  these  bases  be  regular  polygons,  they  will  be  equal  to 
the  products  of  their  circumference  multiplied  into  half  the 
radius  of  the  inscribed  circle:  the  heights  h  therefore  will 
be  reciprocals  to  these  radii.  Denoting  these  radii  by  r, 

we  shall  have  h 

r  • 

Thus  supposing  two  equal  bases,  one  of  which  is  a  square, 
and  the  other  an  equilateral  triangle;  the  values  of  r  will 

i 

be  to  each  other  as  2  to  34,  or  nearly  as  7  to  8. 

Mr.  Gellert  has  published  some  experiments  on  the  ele¬ 
vation  of  water  in  rectangular  and  triangular  prismatic  tubes 

of 
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of  glass,  in  the  Memoirs  of  the  Petersburg  Academy,  vol. 

XU.  These  confirm  the  law,  according  to  which  the 
heights  are  reciprocals  to  the  homologous  lines  of  similar 
bases.  Mr.  Gellert  farther  concludes  from  his  experiments, 
that  the  elevations  of  a  fluid  are  the  same  in  rectangular  arid 
triangular  prisms,  the  bases  of  which  are  equal.  But  he 
admits,  that  this  is  not  so  certain  as  the  law  of  the  heights 
being  reciprocal  to  the  homologous  lines  of  similar  bases. 

In  fact  it  has  just  been  seen,  that  there  is  a  difference  of  an 
eighth  between  the  elevations  of  the  fluid  in  two  prisms, 
the  bases  of  which  are  equal,  and  one  of  w  hich  is  a  square, 
the  other  an  equilateral  triangle.  The  experiments  related 
by  Mr.  Gellert  do  not  afford  sufficient  data,  to  compare 
their  results  exactly  with  the  preceding  theory. 

If  the  base  of  the  parallelopipedon  be  a  rectangle,  the  A  narrow  paral- 
larger  side  of  which  is  equal  to  «,  and  the  other  side,  sup-  ,eloSram* 
posed  very  small,  equal  to  /,  we  shall  have  b 

IqX  (I  0 


:ci  /,  andc  = 

2  a  4-2  l :  consequently  h  =  — ^  ''—=q  X  ^  1  —  j* 

and  by  neglecting —  we  shall  have  h  =<jr,  agreeable  to  ex- 

u 

perience. 

u  If  the  indefinite  vessel,  in  which  the  parallelopipedon  Where  several 
is  immersed,  include  any  number  of  fluids  placed  horizon- cemed 
tally  one  above  another ;  the  excess  of  the  w  eights  -of  these 
fluids  contained  in  the  tube,  over  the  weight  of  the  fluids 
which  it  would  have  contained  without  capillary  action,  is 
the  same  as  the  weight  of  the  fluid  that  would  rise  above  the 
level,  if  the  vessel  contained  only  that  fluid  in  which  the  in¬ 
ferior  extremity  of  the  parallelopipedon  is  immersed.” 

In  fact,*  the  action  of  t lie  prisms  and  this  fluid  on  the 
same  fluid  included  in  the  tube,  is  evidently  the  same  as  in 
the  latter  case.  The  other  fluids  contained  in  the  prism 
being  raised  sensibly  above  its  base,  the  prism  has  no  action 
on  either  of  them  to  raise  or  depress  it.  As  to  the  recipro¬ 
cal  action  of  these  fluids  on  one  another,  it  would  evidently 
be  destroyed,  if  they  formed  a  solid  mass  together,  and  this 
we  may  suppose  without  any  disturbance  of  equilibrium. 

u  If  the  vessel  contain  but  two  fluids,  in  which  the  Case  of  two 
prism  is  entirely  immersed,  so  that  its  superior  part  is  influlds' 


one 
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one  fluid,  and  its  inferior  in  the  other;  the  weight  of  the 
lower  fluid,  raised  in  the  prism  by  capillary  action  above  its 
level  in  the  vessel,  will  be  equal  to  the  weight  of  a  similar 
volume  of  the  upper  fluid,  plus  the  weight  of  the  inferior 
fluid,  that  would  rise  in  the  prism  above  the  level,  if  there 
were  no  other  fluid  in  the  vessel,  inhius  the  weight  of  the 
superior  fluid,  that  w  ould  rise  in  the  same  prism  above  the 
<  level,  if  the  vessel  contained  this  fluid  only.” 

Demonstration.  To  demonstrate  this,  it  is  to  be  observed,  that  the  action 
of  the  prism  on  the  portion  of  the  inferior  fluid  it  contains 
is  the  same  as  if  this  fluid  only  were  in  the  vessel:  in  both 
these  cases  then  this  fluid  is  drawn  perpendicularly  upward 
in  the  same  manner,  both  by  the  attraction  of  the  prism, 
and  that  of  the  fluid  that  surrounds  the  lower  part  of  the 
prism  ;  and  these  attractions  united  are  equivalent  to  the 
weight  of  the  volume  of  this  fluid,  that  w  ould  ascend  in 
the  prism  above  the  level,  if  it  were  alone  in  the  vessel. 
In  like  manner  the  superior  fluid,  contained  in  the  upper 
part  of  the  prism,  is  drawn  perpendicularly  downward  by 
the  attraction  of  the  prism  and  the  fluid  that  surrounds 
this  part,  as  it  would  be  drawn  downward  by  the  same  at¬ 
tractions,  if  the  vessel  contained  only  the  superior  fluid; 
and  these  attractions  united  are  equivalent  to  the  weight  of 
the  superior  fluid,  that  would  then  rise  in  the  prism  above 
its  level  in  the  vessel.  Lastly  the  column  of  fluids  within  ' 
the  prism,  which  is  above  the  level  of  the  inferior  fluid  in 
„  the  vessel,  is  draw  n  perpendicularly  downward  by  its  own 
weight,  and  perpendicularly  upward  by  the  weight  of  a 
similar  column  of  the  superior  fluid.  On  combining  all 
these  forces,  which  must  counterbalance  each  other,  we 
shall  have  the  theorem  just  announced.  By  the  same  prin¬ 
ciples  we  may  determine  w  hat  will  take  place,  when  a  hollow 
prism  is  entirely  immersed  in  a  vessel  filled  with  am  number 
of  fluids. 

Wh«re  the  base  In  w  hat  has  been  said  the  base  of  the  prism  w  as  supposed 

of  i.  he  pi  isrn  is  }lorjzonfaI:  bt,t  jf  it  were  inclined  to  the  horizon, 

the  vertical  action  of  the  prism  on  the  fluid  would  still  be 
the  same.  For  a  plane  of  a  sensible  thickness,  having  its 
lower  part,  the  surface  of  which  is  terminated  by  a  right 
line  inclined  to  the  horizon,  immersed  in  a  fluid,  attracts 

this 
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this  fluid  parallel  to  its  surface,  and  perpendicularly  to  the 


right  line  that  terminates  it,  proportionally  to  the  length 
of  this  line:  but  this  attraction,  resolved  into  a  vertical 
force,  is  proportional  to  the  horizontal  magnitude  of  the 
plane.  Hence  it  is  easy  to  conclude  generally,  that,  what¬ 
ever  be  the  figure  of  the  base  of  the  prism,  its  vertical  at¬ 
traction,  and  that  of  the  exterior  fluid  on  the  fluid  included 
in  it,  are  the  same  as  if  the  base  were  horizontal.  The 
first  theorem  therefore  will  hold  generally,  if  we  under¬ 
stand  by  the  circumference  of  the  interior  base  that  of  the 
interior  section,  perpendicular  to  the  sides  of  the  prism. 

u  If  the  prism,  the  lower  part  of  which  is  immersed  The  volume  of 
in  a  fluid  in  a  vessel  of  indefinite  size,  be  inclined  to  the  J^er^s^eV(jI 
horizon,  the  volume  of  fluid  in  the  prism  raised  above  the  in  the  inverse 
level  of  the  fluid  in  the  vessel,  multiplied  by  the  size  of  the ^fthe^incUna-^ 
angle  of  inclination  between  the  side  of  the  prism  and  thetion, 
horizon,  will  be  constantly  the  same,  whatever  this  incli- 

i 

iiatiou  may  be.” 

In  fact,  this  product  expresses  the  weight  of  the  volume 
of  fluid  raised  above  the  level,  and  resolved  into  a  force 
parallel  to  the  sides  of  the  prism  :  this  weight,  thus  resolved, 
must  balance  the  attraction  of  the  prism  and  the  external 
•fluid  to  the  fluid  it  contains:  an  attraction  evidently  the 
same,  whatever  may  be  the  inclination  of  the  prism  ;  there¬ 
fore  the  mean  perpendicular  height  of  the  fluid  above  the 
level  is  constantly  the  same. 

u  If  z  parallelopipedon  be  placed  perpendicularly  in  Ascent  of  a  fluid 
another  parallelopipedon  of  the  same  material,  and  their  h(  tween  tvvo  Pd‘ 
inferior  extremities  be  immersed  in  a  fluid;  putting  V  for  of  the  same  ma- 
the  volume  of  fluid  raised  above  the  level  in  the  space  in-  teiia  ' 
eluded  between  the  two  parallelopipedons,  we  shall  have 


inner  circumference  of  the  base  of  the  larger  parallelopi¬ 
pedon,  and  d  the  outer  circumference  of  the  base  of  the 
smaller.” 

This  theorem  is  demonstrable  in  the  same  maimer  as  the  Demonstrated. 


first.  If  the  bases  of  the  two  parallelopipedons  be  similar 


polygons,  the  homologous  sides  of  which  are  parallel,  and 
placed  all  at  the  same  distance,  if  we  put  l  for  this  distance, 


the 
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the  base  of  the  space  the  two  parallelopipcdons  leave  be* 

l  x  (c-\~c>') 

tween  them  will  be - - - :  thus,  li  being  the  mean 

height  of  the  fluid  raised,  we  shall  have  V =Ji  l x  •—!—?,  and 

consecpiendy  h~q.  We  may  determine  too  from  the  pre¬ 
ceding  principles  what  will  take  place,  if  the  prisms  be 
immersed  wholly  or  partly  in  a  vessel  filled  with  any  num¬ 
ber  of  fluids,  and  in  the  case  of  their  being  inclined  to  the 
horizon. 

Where  they  are  u  The  data  being  the  same  as  in  the  preceding  theorem, 
if  the  two  parallelopipedons  be  of  different  materials,  put- 
^  for  the  force  of  attraction  which  that  of  the  greater  has 
for  the  fluid,  and  for  the  attractive  force  of  that  of  the 


of  different 
materials 


smaller,  we  shall  have,  V=  -i— — —  x  c-f-  — — — — 


g  D 


gJ) 


x  c 


Attraction  on 
the  outside  of 
a  prism. 


so  that,  if  we  put  q  and  q  ,  for  the  elevations  of  the  fluids 
in  two  very  narrowr  cylindrical  tubes  of  the  same  interior 
radius  /,  formed  of  these  two  materials  respectively,  wo 
shall  have  V=  \lx  (qc-\-q  1  c.”) 

This  theorem  too  is  demonstrable  in  the  same  manner  as 
the  first.  It  is  easy  to  perceive,  thai  by  the  same  princi¬ 
ples  we  shall  obtain  the  volume  of  fluid  raised  above  the 
level  in  a  space  included  between  any  number  of  vertical 
planes  of  different  materials. 

It  follows  from  the  preceding  theorem,  that  the  volume 
V  of  the  fluid  raised  by  capillary  attraction  exteriorly  to  a 
prism  immersed  in  a  fluid  at  its  inferior  extremity,  is  equal 


to 


gi) 


X  c—\  l  qxc  \  c  being  the  outer  circumference 


of  weight, 
t»r  diminution, 


Hence  increase  Pr^sm*  The  increase  of  weight  of  the  prism,  owing 

to  capillary  attraction,  is  equal  to  the  weight  of  this  volume 
of  fluid.  It  changes  to  diminution,  if  q  be  negative,  and 
then  the  prism  is  raised  by  capillary  action.  If  the  base  of 
the  prism  be  a  very  narrow  rectangle,  of  which  a  is  the 
longer  side,  and  l  the  shorter,  putting  i  for  its  height,  its 
solidity  will  be  a  i  /,  and  its  circumference,  c,  will  be 
2  a-f-2/;  and  the  volume  V  of  fluid  depressed  by  capillary- 

action  will  bo  a  q  lx  (■+4).  Putting  k  then  for  the 

raltio 
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ratio  of  the  specific  gravity  of  the  prism  to  that  of  the 
fluid,  the  weight  of  the  prism  will  be  to  that  of  the  volume 

of  fluid  depressed  as  i  k  :  qx  ^  1  — |r - ^  By  suitably  di- or  equilibrium. 

rainishing  i  therefore,  we  may  render  the  two  weights  equal, 
and  thus  keep  the  prism  at  the  surface  of  the  fluid.  From 
the  preceding  principles  too  we  may  determine  the  diminu¬ 
tion  of  weight  of  a  body  completely  immersed  in  a  vessel 
filled  with  several  fluids. 

If  the  end  of  a  very  slender  tube  be  immersed  perpendi¬ 
cularly  in  a  fluid,  putting  l  for  the  radius  of  the  cavity  of 
the  tube,  and  q  for  the  height  to  which  the  fluid  is  raised 
above  the  level  in  it,  we  shall  have,  by  my  theory  of  ca¬ 
pillary  action,  l  q  =  — — - —  ;  w  being  the  angle  which  the 

a.  1) 

surface  of  the  interior  fluid  forms  with  that  part  of  the 
inner  surface  of  the  tube,  which  is  in  contact  with  it. 

When  the  fluid  is  depressed  belowr  the  level,  this  angle 
exceeds  a  right  angle,  and  then  its  cosine  becomes  negative, 
as  well  as  q :  but  is  a  constant  quantity,  which  depends 
only  on  the  weight  and  action  of  the  fluid  on  itself.  By 

2  ^  —  £>'  l  q 
-  "  • 

<2 


what  precedes  we  have, 


gl) 


therefore  we  shall 


have  cos.  w  — — ~--.X  r — ll-  (l.) 


g  D 


But  it  has  appeared  in  the  theory  quoted,  that,  ^  being 

mil,  •a  is  equal  to  two  right  angles :  which  may  be  con- 

duded  likewise  from  the  analysis  I  shall  give  in  a  supple- Resistance  a 

nent  to  that  theory,  on  the  resistance  that  a  very  large separatmu^fron 

drcular  disk,  applied  to  the  surface  of  a  fluid,  opposes  to a  flnid. 

ts  separation  from  the  fluid.  From  this  analysis  it  follows, 

hat,  i  being  the  radius  of  the  disk,  supposed  of  the  same 

natter  as  the  preceding  tube,  this  resistance  is  equal  to 

r  Vxnxi  2X  V~2  X  cos.  1*7  x  i  #J  .  ,  „  . 

- — z -  :  but  it  is  clear,  that  it  must 

W 

>e  null,  when  ?  is  null,  or  when  the  disk  has  no  action  on 

he  fluid ;  we  shall  then  have  cos.  £  null,  which  gives 

?=2  r,  and  consequently  cos.  1 :  thus  the  equation 

i\  *n  •  /  g  x  J)  p 

1)  will  give  £  =  — - ,  and  consequently  —  =  cos. 1  x  £  ns. 

A*  h* 


Hence 
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Attraction  of  a 
substance  for  a 
fluid  determina¬ 
ble  from  its 
adhesion  to  the 
surface. 


i 


Hence  the  preceding  expression  of  the  resistance  the  disk 
opposes  to  its  separation  from  the  fluid,  or,  which  comes 
to  the  same  thing,  of  the  weight  necessary  to  raise  it,  be¬ 
comes  2  ttx  * *  x  v/g  1J  x  f.  u  For  disks  of  the  same  dia¬ 
meter  therefore,  and  different  substances,  the  squares  of 
these  weights,  divided  by  the  specific  gravities  of  the  fluids, 
are  proportional  to  the  value  of  f.”  Accordingly,  by  very 
accurate  experiments  on  the  resistances  opposed  by  disks 
to  their  separation  from  the  surfaces  of  fluids,  we  may  de¬ 
termine  their  respective  attractions  for  those  fluids. 

Two  important  observations  are  here  to  be  made :  the 
first  is,  that  f  expresses  the  action  of  a  plane  of  a  sensible 
thickness  on  a  fluid  plane  of  a  sensible  thickness  parallel 
to  it,  and  touching  it  by  the  right  line,  that  terminates 
one  of  its  extremities;  whatever  be  the  laws  of  the  at¬ 
traction  of  the  molecules  of  the  fluid  for  those  of  the 
plane,  and  for  each  other,  even  in  the  case  where  these 
laws  are  not  expressed  by  the  same  function  of  the  distance. 
But  if  this  function  be  the  same,  then  the  values  of  ?  andf' 
are  proportional  to  the  respective  intensities  of  the  attrac¬ 
tions  ;  or,  which  comes  to  the  same  thing,  to  the  constant 
coefficients,  which  multiply  the  common  function  of  the 
distance,  by  which  the  law  of  these  attractions  is  repre¬ 
sented;  but  these  values  are  relative  to  equal  volumes. 

To  show  this,  let  us  conceive  two  capillary  tubes  of  the 
same  diameter  and  different  substances,  but  in  which  a  fluid 
rises  to  the  same  height.  It  is  clear,  that,  if  in  these  tubes 
we  take  two  equal  volumes,  infinitely  small,  and  similarly 
placed,  with  respect  to  the  interior  fluid,  their  action  on 
this  fluid  will  be  the  same,  and  one  may  be  substituted  for 
the  other.  But  to  have  their  attractions  in  equality  with 
the  masses,  the  attractions  of  equal  volumes  must  be 
divided  by  the  specific  gravities  :  the  values  of  f  and  there¬ 
fore  must  be  divided  by  the  respective  densities  of  the  dif¬ 
ferent  substances. 

The  second  observation  is,  that  the  preceding  results 
suppose  f  less  than  f':  for,  iff  exceeded  f',  the  fluid  would 
unite  intimately  with  the  disk  with  which  it  was  in  contact, 
and  thus  form  a  new  disk,  the  surface  of  which  in  contact 
with  the  fluid  would  be  the  fluid  itself.  But  as  by  the  pre¬ 
ceding  formula  we  may  determine  the  resistance,  that  such 

a  disk 
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a  disk  would  oppose  to  its  separation ;  we  may  be  certain, 
that  f  is  less  than  if  the  resistance  opposed  by  a  disk 
be  less  than  the  resistance  thus  calculated. 


XIV. 

fitter  from  Mr.  Delaville,  M.  D.  of  Cherbourg ,  to  Mr. 

Cauquelin ,  Member  of  the  Institute ,  on  the  Oxidation 

of  Metals ,  and  particularly  on  that  of  Lead*. 

SIR, 

1  HAVE  undertaken,  and  pursued  as  far  as  my  occupa-  Experiments  on 
pations  would  allow  me,  some  experiments  on  the  oxida- 
tion  of  metals,  particularly  on  that  of  lead  ;  and  though  the 
results  I  have  obtained  are  such  as  to  inspire  me  with  a  w  ish 
to  push  my  inquiry  still  farther,  as  the  publication  of  these 
results,  which  1  conceive  to  be  not  yet  known,  at  least  to 
many,  may  throwr  some  light  on  the  theory  of  oxidation  in 
general,  and  contribute  to  render  more  economical  the  oxi¬ 
dation  of  lead  in  particular,  as  wTell  as  the  preparation  of 
some  salts,  that  have  this  metal  for  their  base,  I  shall  do 
myself  the  honour  of  sending  you  a  short  account  of  these 
results,  and  of  the  means  I  adopted  to  obtain  them.  If 
like  me  you  think  them  new,  at  least  in  some  respects,  I 
beg  you  would  give  them  that  sort  of  publicity,  that  may 
appear  to  you  most  suitable. 

It  is  knowrn,  that,  in  cleaning  bottles,  when  a  small  shot  oxided  i» 
quantity  of  shot  is  shaken  in  w'ater,  the  friction  in  a  short  washing bottles, 
time  separates  particles  of  lead,  which,  being  suspended  in 
the  wrater,  render  it  turbid,  and  give  it  a  slate  gray  colour. 

If  the  agitation  be  carried  farther,  the  particles  suspended 
in  the  water  become  of  a  lighter  gray ;  and  by  continuing 
it  they  grow  whitish,  and  at  length  of  a  pretty  fine 
white. 

This  oxide  of  lead  has  ^such  a  tendency  to  unite  with  Theoxid?pow- 
carbonic  acid,  that  on  being  exposed  to  the  air,  when  erfully attracts 
taken  out  of  the  air,  it  is  covered  almost  immediately  with  Cdrbonic  aCK~ 

*  Auuales  de  Chimie,  Vol.  LXVIII,  p.  92. 

Vol.  XVII.  August,  1807.  X 
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May  be  kept 
under  water 
uachanged, 

but  exposed  to 
air  and  light 
becomes  yel¬ 
low,  and  then 
fed. 


Changed  to 
massicot  and 
minium  by 
heat. 

Easily  and 
cheaply  manu 
factured . 


Method  of 
making  it. 


&  pellicle  of  a  brilliant  white,  which  appears  to  be  nothin# 
but  carbonate  of  lead. 

If  kept  under  water,  this  oxide  of  lead  undergoes  no 
perceptible  change,  whether  it  be  exposed  to  the  light,  or 
defended  from  it.  But  if  it  be  kept  ever  so  little  time  in  a 
flint  glass  phial  with  a  little  water  only,  it  is  found  to  attach 
itself  to  the  sides  of  the  phial  above  the  surface  of  the 
water;  and  if  the  phial  be  exposed  to  the  rays  of  the  sun,  that 
portion  of  oxide  acted  upon  by  the  light  changes  successively 
from  white  to  yellow,  and  from  yellow  to  red,  thus  furnish¬ 
ing  massicot  and  minium. 

If  the  white  oxide  be  placed  over  a  fire  in  a  glass  capsule 
it  changes  in  a  short  time,  from  white  to  yellow,  and  from 
yellow  to  red,  like  that  exposed  to  light. 

This  oxide  may  be  manufactured  in  quantity,  and  at  little 
expense,  so  as  to  lessen  the  cost  of  certain  preparations  in 
wrhich  it  may  be  employed.  It  may  likewise  be  used  as  it  is 
in  painting. 

The  following  is  the  method  I  have  employed  to  obtain 
this  oxide.  In  a  leaden  barrel  I  enclose  a  certain  quantityof 
small  shot,  with  as  much  water  as  equals  about  one  fifth  of 
its  capacity,  leaving  the  rest  full  of  air.  This  barrel  is 
turned  round  by  means  of  an  axis  fastened  to  each  end. 
It  is  obvious,  that  it  might  easily  be  kept  in  continual  motion 
by  a  stream  of  water. 

To  renew  the  air  in  the  barrel,  I  introduce  leaden 
tubes  at  various  parts  of  its  circumference,  soldered  to  the? 
sides  so  that  no  water  can  escape,  and  reaching  internally 
to  the  axis  of  the  barrel,  while  the  extremities  are  a  few 
inches  above  its  surface*. 


*  This  must  make  an  unnecessary  addition  to  the  weight  of  the 
machine,  and  cost  of  materials,  at  the  same  time  that  they  must 
be  liable  to  injury.  They  would  admit  the  outer  air  equally  well, 
if  the  external  aperture  were  level  with  the  surface  of  the 
barrel.  T. 
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IX. 

An  Essay  on  Instinct ,  read  to  the  French  National  Insti¬ 
tute,  by  Mr.  Dupont  de  Nemours  *. 

TThOUGII  Descartes  would  have  brutes  to  be  mere  ma-  Animals  pos- 

chines,  it  is  now  the  general  opinion,  that  they  are  conscious sessed  °*  con* 

°  r  7.  J  sciousness,  ana 

of  their  sensations,  and  that  their  actions  are  determined  by  act  upon  it. 
feelings  of  pleasure  and  pain;  that  they  have  a  good  me¬ 
mory;  that  from  repeated  experience  they  form  general 
notions,  founded  on  a  sentiment  of  analogy;  that  they  aro 
guided  by  the  pleasure  or  pain,  which  they  are  thus  enabled 
to  foresee,  and  this  frequently  in  spite  of  the  actual  impulse 
of  present  pleasure  or  pain ;  and  finally  that  these  means, 
well  managed,  may  be  employed  by  man  to  educate  them, 
and  lead  them  sometimes  to  acquire  a  habit  of  executing 
with  wonderful  precision  very  difficult  actions,  and  even 
some  to  which  their  structure  seems  not  adapted. 

Neither  does  any  philosopher  doubt,  that  animals  have  Are  capable  of 

various  modes  of  expressing  their  wants  and  passions;  and  exPressing  their 

,  wants  and  pas- 

that  those  of  a  superior  order,  or  which  approach  us  insions. 
their  organization,  learn  the  signification  of  several  of  our 
words,  which  they  obey  without  mistake. 

But  independent  of  these  faculties,  which  resemble  ours  Supposed  Iike- 
except  in  degree,  and  in  which  the  different  classes  of  ani-  u  iset.°  have  in- 
mals  differ  from  each  other  as  much  as  some  of  them  from  ties, 
us,  naturalists  have  imagined  they  discern  in  certain  species 
other  faculties,  which  appear  to  them  essentially  different, 
and  to  which  they  have  given  the  name  of  instinct. 

These  are  certain  actions  necessary  to  the  preservation  of  Some  of  their 
the  species,  but  frequently  altogether  foreign  to  the  apparent  ascribe  u>CU^ 
wants  of  the  individuals,  and  often  very  complex ;  which  reason, 
we  cannot  attribute  to  reason,  without  granting  them  a  de¬ 
gree  of  foresight  and  of  knowledge,  that  every  one  would 
hesitate  to  admit.  Neither  can  they  be  attributed  to  imi-  or  imitation, 
tation ;  since  it  appears  impossible,  that  the  individuals  by 
which  they  are  practised,  can  have  thus  learned  them,  and 
yet  those  of  the  same  species  constantly  practice  them  nearly 
in  the  same  manner.  And  it  is  no  less  remarkable,  that  the  These  most  re* 

*  Magazin  kncyclopedique,  February,  1&07,  p.  437. 
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•on  *nd  instinct. 


These  actions 
ascribed  to  an 
internal  im¬ 
pulse. 


markable  in  actions  'wli irli  bear  no  relation  to  the  degree  of  ordinary 
rent'ly 'least' m-  understanding  are  more  singular,  more  intelligent,  and 
telligent.  more  disinterested,  in  proportion  as  the.  animals  that  execute 
them  belong  to  classes  of  a  lower  order  and  in  every  thing 
else  more  stupid.  It  is  among  the  insects,  mollusc;**.,  and 
Balance  of  rca- worms,  that  we  observe  the  most  admirable  instincts.  It 
seems  as  if  instinct  and  reason  were  two  faculties  made  to 
compensate  and  supply  the  want  of  each  other ;  as  on  other 
occasions  fecundity  compensates  the  want  of  strength  or 
long  life.  It  is  even  by  a  due  balance  of  reas,  n,  instinct, 
and  physical  qualities,  as  acuteness  of  the  senses  or  bodily 
strength,  that  the  species  are  continued.  * 

Naturalists  have  imagined  therefore,  that  animals  endued 
with  instinct  perform  their  peculiar  actions  by  vu  ue  of  an 
internal  impulse,  independent  of  experience,  foresight, 
education,  and  all  exterior  agents ;  in  other  words,  that  it 
is  their  organization,  which  of  itself  determines  them  to  act 
thus.  This  conclusion  has  been  adopted  by  almost  all  ob¬ 
servers  :  and  if  they  have  differed,  it  is  only  in  explaining 
the  manner,  in  which  the  organization  can  impart  this  de¬ 
termination.  The  following  is  one  of  these  hypotheses. 

The  want  or  desire  of  a  certain  action  can  be  occasioned 
only  by  sensations,  or  remembrances  of  sensations;  in  a 
word  by  images.  It  is  not  necessary,  however,  that  a  sen¬ 
sation  should  arise  from  without,  for  every  external  sensa¬ 
tion  requires  interior  movements  of  the  brain  and  nerves, 
without  which  it  would  not  have  taken  place:  but  these  in¬ 
terior  movements  may  originate  in  the  organs  themselves, 
without  any  external  action,  as  is  frequently  the  case  in  re¬ 
verie,  and  in  various  diseases ;  nothing  therefore  prevents 
certain  animals  from  being  so  organized,  that  internal  move¬ 
ments  shall  regularly  arise  in  them  capable  of  producing 
certain  sensations  or  images,  and  that  these  images  shall 
imperiously  determine  tJieir  will  to  certain  actions. 

This  hypothesis  appears  to  have  nothing  in  common  with 


Hypothesis. 


Th  is  does  not 


trm^'f^nnatr"  ^unate  ideas,  the  object  of  which  is  only  general  or 

abstract  ideas :  for  they,  w  ho  justly  deny,  that  the  general 
ideas  of  man  are  innate,  have  never  pretended  to  assert,  that 
man  cannot  have  sensations  from  interior  movements  of  his 
own  organs,  and  w  ithout  the  intervention  of  external  bo¬ 
dies;  an  assertion,  that  daily  experience  would  have  refuted. 

Neither 
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Neither  has  it  any  thing  in  common  with  materialism  ;  for,  materialism, 
whatever  idea  we  entertain  of  :he  intimate  nature  of  the 
sentient  principle,  we  are  obliged  to  confess,  that  it  expe¬ 
rt  nces  sensations  only  through  the  medium  of  the  brain  and 
nerves. 

Finally,  neither  is  it  more  closely  allied  than  any  other  or  fatalism, 
to  fatalism  :  for,  every  action  being  determined,  either  by 
a  present  sensation,  or  by  the  recollection  of  a  past  sen¬ 
sation,  or  by  the  hope  or  fear  of  a  future  sensation,  whe¬ 
ther  these  sensations  be  external  or  internal  docs  not  alter 
the  state  of  the  question. 

.Mr.  Dupont  however  appears  to  have  been  induced,  to  Mr.  Dupont  re- 
reject  every  sort  of  instinct  indiscriminately,  chiefly  by  thejects  instinct. 
fear  of  split  ting  against  one  of  these  rocks. 

lie  begins  by  showing,  that  the  actions  of  animals  of  the  His  system, 
higher  orders,  as  quadrupeds  and  birds,  result  from  a  com¬ 
bination  of  experience  with  their  corporal  faculties.  In  this 
there  is  no  difficulty,  as  it  is  a  point  on  which  all  naturalists 
are  agreed.  lie  then  endeavours  to  explain  physically  how 
these  animals,  and  children  themselves,  learn  to  suck.  He 
shows,  that  several  species  are  capable  of  uttering  sounds 
sufficiently  numerous  to  form  a  very  complicated  language ; 
and  he  asserts,  that  he  has  observed  them  employ  some  of 
these  sounds  under  circumstances  so  similar j  as  to  leave 
scarcely  any  doubt  of  their  attaching  to  them  a  fixed  signi¬ 
fication.  His  observations  on  this  head  are  very  interesting. 

He  likew  ise  endeavours  to  prove,  that  various  species  are  Animals  capa- 

capable  of  improving  their  operations  under  certain  circum-  ble  imProve- 

,  ,  ,  ment. 

stances:  though  perhaps  the  naturalist  will  object  to  him, 

that  he  has  sometimes  taken  different  species  for  the  same 

species  improved.  Thus  the  architect  beaver  of  Canada  is 

not  precisely  the  same  as  the  burrowing  beaver  of  theRhine; 

and  the  social  spider  of  Paraguay  is  not  the  same  with  our 

solitary  spiders. 

It  may  be  supposed,  that  the  greatest  difficulty  Mr.  Du- Difficulty  In  the 

pont  lias  to  encounter  is  in  explaining,  how  insects  have case.?/ msects 

07  providing  for 

learned  those  wonderful  precautions,  with  which  they  pro-  their  young, 

vide  a  shelter  and  proper  nourishment  for  the  egg,  which 
tjbey  and  sometimes  even  others  are  about  to  lay,  and  the 
piaggot,  that  is  to  be  produced  from  it;  though  frequently 
.  these 
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Curious  in* 
stance  of  the 
sphex. 


How  explained 
by  the  author. 


these  insects  hare  never  seen,  and  never  will  see  again,  the 
egg,  or  a  similar  maggot;  and  the  wants  of  the  maggothavc 
not  the  least  resemblance  to  those  of  the  insect  that  labours 
for  it. 

Among  thousands  of  instances,  that  might  be  adduced, 
Mr.  Dupont  has  chosen  but  one,  that  of  the  sphex,  or  ich¬ 
neumon  wasp.  In  this  he  cannot  be  accused  of  having  taken 

% 

an  easy  example.  The  following  is  its  economy.  Dnring 
its  existence  as  a  perfect  insect,  it  lives  entirely  on  flowers. 
When  it  is  ready  to  lay,  it  forms  a  cylindrical  hole  in  clayey 
sand,  and  deposits  an  egg  at  the  bottom  of  it.  It  then 
seeks  on  cabbage.*  a  small  green  caterpillar,  on  which  it 
never  preyed  before;  pierces  it  with  its  sting,  so  as  to 
weaken  it  to  such  a  degree,  that  it  may  be  unable  to  resist 
the  maggot,  which  is  afterward  to  issue  from  the  egg  and  feed 
upon  it,  yet  not  so  as  to  kill  it,  that  it  may  not  putrefy  * 
rolls  it  up  in  a  circle  ;  and  lays  it  in  the  hole  upon  the  egg. 
It  successively  proceeds  in  quest  of  eleven  more  of  these, 
which  it  treats  in  a  similar  manner.  It  then  closes  the  hole, 
and  dies.  The  little  maggot  is  hatched,  devours  the  twelve 
caterpillars  in  succession,  and  changes  to  a  chrysalis  in  the 
hole.  As  soon  as  its  final  metamorphosis  is  completed,  it 
issues  from  its  subterranean  abode  a  winged  insect,  to  enjoy 
itself  among  the  flowers,  till  it  is  ready  to  lay,  when  it  re¬ 
peats  the  operations  its  mother  had  performed  before  it, 
and  with  caterpillars  of  exactly  the  same  kind. 

Mr.  Dupont  supposes  in  his  explanation,  that  the  perfect 
insect  retains  the  remembrance  of  the  sensations  it  expe¬ 
rienced  in  the  state  of  a  maggot,  though  its  form  and  organs 
are  totally  changed.  He  must  likewise  suppose,  though  he 
does  not  expressly  say  it,  that  the  sphex  can  afterward  dis¬ 
tinguish  by  the  sight*  the  caterpillar,  and  the  sand,  of  which 
it  acquired  a  knowledge  only  by  feeling,  and  this  by  its  an¬ 
cient  feeling  of  a  maggot;  for  the  maggot  is  blind,  it  lives 
under  ground,  and  when  it  there  becomes  a  winged  insect 
the  caterpillars  are  devoured.  Lastly,  Mr.  Dupont  dares 


*  This  is  not  necessary  :  it  may  distinguish  them  by  the  smell,  or 
in  6ome  other  way;  for  it  by  no  means  follows,  that,  because  man 
has  only  five  senses,  an  insect  has  no  more,  W,  N. 


not 
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not  admit,  that  the  sphex  foresees  the  egg  it  lays  will  pro¬ 
duce  a  maggot,  and  will  have  need  of  all  it  provides  for  it: 
according  to  him  it  does  this  merely  for  amusement,  in  imi¬ 
tating  what  it  perceived  in  its  infancy. 
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X. 

Observations  on  the  Sulphurous  Acid;  by  Mr.  Planche. 

Read  to  the  Society  of  Pharmacy ,  November  the  V)th9 

1806*. 

Mil.  BERTHOLLET  made  known  several  remarkable  Changes  pro¬ 
properties  of  sulphurous  acid,  in  two  excellent  Memoirs,  ph^ou^acid  on 
read  to  the  Academy  of  Sciences  in  1782  and  1789.  In  the  sirup  of  violets 
year  1796,  Messrs.  Fourcroy  and  Vauquelin  read  a  much  ^er acid^ 
more  extensive  memoir  on  the  same  subject  at  the  Institute, 
in  which  they  gave  a  more  complete  history  of  this  acid, 
and  of  its  different  combinations. 

I  have  considered  with  great  attention  the  labours  of 
these  learned  chemists,  but  among  their  numerous  experi¬ 
ments  I  do  not  find  any,  which  actually  relate  to  the  object 
of  my  present  investigation ;  the  changes  that  liquid  or  ga¬ 
seous  sulphurous  acid  occasions  in  sirup  of  violets  reddened 
by  different  acids,  and  the  contrary.  This  property  of  the 
sulphurous  acid  I  am  more  eager  to  make  known,  as  it 
may  furnish  matter  for  interesting  reflections  on  the  theory 
of  acids  in  general. 

The  sulphurous  acid  I  employed  in  my  experiments  was  The  acid  pr»- 
prepared  by  decomposing  very  pure  sulphuric  acid  by  means  p^^Aci-Tand 
of  mercury  equally  pure.  In  its  preparation  I  followed  mercury, 
the  process  of  Berthollet.  My  sirup  of  violets  wras  of  a 
very  fine  blue,  without  any  mixture. 

Experiment  1.  Sirup  of  violets,  diluted  with  eight  parts  Restored  the 

cf  distilled  water,  and  coloured  red  by  nitric,  muriatic,  bJue  that  had 
.  .  .  J  7  7  been  changed 

sulphuric,  phosphoric,  or  acetic  acid,  resumed  its  blue  red. 

colour  on  the  addition  of  liquid  sulphurous  acid.  The 

colour  was  not  quite  so  intense  indeed,  as  before  it  was 

changed  red,  but  it  had  no  mixture  of  the  latter  colour, 

jVnnales  de  Chimie,  Vol.  LX.  p.  254.  Pecember,  1806. 

Exp . 
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Oxalic  acid. 


Reddened  again  Exp.  2.  The  acids  above  mentioned,  added  by  little  and 
acids'*  °ther  little  to  the  blue  liquor,  restored  its  former  red  colour  im¬ 
mediately;  the  acetic  acid  excepted,  the  action  of  which 
was  slower  by  a  few  minutes,  and  it  required  to  be  added 
in  a  pretty  considerable  quantity. 

Exp.  3,  Sirup  of  violets  diluted  with  a  similar  quantity 
of  water,  and  coloured  red  by  oxalic,  citric,  tartarous,  and 
acetous  acids,  had  its  blue  colour  equally  restored  by 
adding  a  few  drops  of  liquid  sulphurous  acid:  but  on  the 
subsequent  addition  of  these  acids  they  exhibited  some 
peculiar  properties,  which  I  shall  proceed  to  mention. 

i 

1.  The  oxalic  acid  in  a  small  dose  produces  at  first  no 
change.  It  must  be  added  in  considerable  quantity,  to 
make  the  liquor  assume  a  violet  hue;  and  several  hours 
elapse,  before  it  resumes  its  red  colour. 

2.  The  tartarous,  citric,  and  acetic  acids,  mixed  in  any 
proportion  with  the  blue  liquor,  cannot  again  make  it  red, 
even  though  it  remain  exposed  to  the  air  for  twelve  hours. 

The  sulphurous  3.  In  these  three  experiments  the  blue  colour  continues 
acid  continues  to  decrease ;  which  indicates,  that  the  sulphurous  acid  still 
colour.  enjoys  its  property  of  destroying  colours,  notwithstanding 

the  excess  of  the  other  acids.  All  these  experiments  were 
made  in  glass  vessels  open  to  the  air:  but  it  was  necessary 
to  ascertain,  whether  this  agent  had  any  influence  on  the 
colour  of  the  different  mixtures ;  for  which  purpose  I  re¬ 
peated  the  same  experiments  in  bottles  closely  stopped,  and 
operating  as  quickly  as  possible. 


Tartarous, 
citric,  and  ace¬ 
tous. 


Exclusion  of  air 


Experiments  made  in  stopped  Bottles. 

Exp.  4.  Into  nine  flint  glass  bottles  w  ith  stopples  I  put 
did  not  prevent  sjrUp  Qf  violets  diluted  with  water  as  above,  and  reddened 
sulphurous  acid,  by  the  same  acids,  and  ticketed  them.  Into  each  phial  I 
dropped  liquid  sulphurous  acid,  tiil  the  blue  colour  was  re¬ 
stored,  taking  care  to  shake  the  mixture  well  after  each  drop, 
\  ,  and  observe  the  change  induced[in  its  colour.  This  I(did  with 

all  the  nine  phials  in  succession  ;  and,  stopping  them  as  I 
did  it,  I  left  them  at  rest  for  six  hours.  In  this  space  of 
time  1  observed  the  blue  had  lost  a  little  of  its  intensity, 
without  being  affected  with  any  tinge  of  red. 

but  modified  Exp.  5.  I  had  next  to  examine,  w  hether  the  acids  em- 
the  subsequent  1  7 

ployed 
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ployed  In  the  preceding  experiments  had  equally  the  pro-  action  °f  the 

others* 

perty  here  of  reddening  the  sirup  of  violets,  that  had  been 
rendered  blue  by  the  sulphurous  acid,  and  the  following 
were  the  results. 

With  the  nitric,  muriatic,  sulphuric,  and  phosphoric 
acids,  the  blue  liquor  changed  to  a  vinous  red  : 

With  the  acetic,  to  a  light  violet: 

With  the  oxalic,  to  a  pale  rose  colour: 

With  the  tartarous,  citric,  and  acetous,  mixed  in  a  very 
large  proportion,  there  w  as  no  tint  of  red,  but  a  remark¬ 
able  diminution  of  the  intensity  of  the  blue. 

Experiments  zzith  Sulphurous  Acid  Gas. 

Exp .  6.  It  is  well  known,  that  the  sulphurous  acid  in  Experiments 
the  state  of  gas  acts  with  much  more  energy  than  in  the  the 
liquid  state.  Accordingly  I  was  desirous  of  examining  its 
action  on  sirup  of  violets,  diluted  as  before,  and  changed 
red  by  the  same  acids.  I  disposed  my  apparatus  exactly  in 
the  same  manner  as  for  preparing  sulphurous  acid.  As 
soon  as  the  second  phial,  three  parts  filled  with  distilled 
water,  was  saturated,  I  opened  a  communication  between 
it  and  a  third,  filled  with  a  mixture  of  water  and  sirup  of 
violets  reddened  by  sulphuric  acid.  A  few  bubbles  of  the 
sulphurous  acid  gas  wrere  sufficient  to  restore  the  blue  colour 
of  the  liquor.  To  this  I  substituted  another  phial,  filled 

with  a  similar  mixture,  except  that  it  had  been  reddened  by 

\ 

a  different  acid  :  and  thus  I  continued,  till  mixtures  red¬ 
dened  by  all  the  acids  mentioned  in  the  first  experiment  had 
been  subjected  to  the  action  of  the  gas.  I  did  not  observed  did  not  ap- 
any  very  sensible  difference  between  them;  but  it  appeared  powJifulh'1"0  " 
to  me,  that  the  colour  was  less  weakened  by  the  sulphurous 
acid  gas,  than  by  the  liquid  sulphurous  acid. 

/ 

The  slight  difference,  however,  may  have  depended  on 
the  greater  quantity  of  coloured  liquor  in  the  latter  ex¬ 
periments,  and  the  facility  with  which  the  effects  of  the 
gas  could  be  observed,  and  its  action  governed. 

These  experiments  repeated  w  ith  sulphurous  acid  obtain- The  acid  pre- 
ed  by  the  medium  of  charcoal,  or  that  of  sugar,  afforded 
Similar  results.  acted  the  samat 
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French  National  Institute • 


Pdze  question?. 

Phosphorescent 

•ulriUuces. 

V 


The  following  prize  questions  are  proposed  for  the  year 
1800.  A  considerable  number  of  substances,  under  differ¬ 
ent  circumstances,  diffuse  a  phosphorescent  light,  more  or 
less  vivid,  and  more  or  less  durable.  Such  are  the  fluate  of 
lime,  and  some  varieties  of  phosphate  of  lime,  when  thrown 
in  powder  on  a  heated  body ;  the  Bolognian  phosphorus, 
when,  after  having  been  exposed  to  light,  it  is  carried  into 
a  dark  place.;  certain  sulphurets  of  zinc,  w  hen  rubbed  with 
a  hard  substance,  or  even  with  a  quill;  rotten  wood,  cer¬ 
tain  fishes,  and  other  animal  substances  approaching  to  pu¬ 
trefaction,  when  in  the  dark ;  &c.  The  Class  of  Mathe¬ 
matical  and  Physical  Sciences  therefore  proposes  as  the  sub¬ 
ject  of  the  physical  prize,  which  it  will  adjudge  in  the  pub¬ 
lic  meeting  of  the  first  Monday  in  January,  1809,  the  fol¬ 
lowing  question. 

u  To  ascertain  by  experiment  what  relations  subsist  be¬ 
tween  the  different  modes  of  phosphorescence,  and  to  what 
cause  every  kind  of  it  is  owing,  excluding  from  the  exami¬ 
nation  the  phenomena  of  this  class  that  are  observed  in  liv¬ 
ing  animals.” 


Hibernation  of 
auimsds. 


The  prize  will  be  a  gold  medal  of  the  value  of  3000  fr- 
(125/.)  :  and  the  papers  must  be  delivered  at  the  secretary’s 
office  before  the  1st  of  October,  1808. 

The  term  of  the  following  question  is  prolonged  from  tha 
21st  of  March  to  the  1st  of  October,  1807,  in  conse¬ 
quence  of  the  change  made  in  the  period  of  the  annual 
meetings,  which  will  prevent  a  decision  on  the  papers  from 
taking  place  before  January. 

a  To  determine  by  anatomical  and  chemical  observations 
and  experiments,  what  are  the  phenomena  of  the  torpidity, 
that  certain  animals,  such  as  marmots,  dormice,  &c.,  ex¬ 
perience  during  winter,  with  respect  to  the  circulation  of 
the  blood,  respiration,  and  irritability;  and  to  investigate 
the  causes  of  this  sleep,  and  why  it  is  peculiar  to  those 
animals.” 


Messrs* 
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Messrs.  Bose,  Silvestre,  and  Palisot  de  Beauvois  have  New  member; 
icen  elected  members  of  the  institute.  Mr.  de  Beauvois, 
rho  succeeds  Mr.  Adanson,  merited  his  success  by  his  tra- 
els  in  Africa  and  America,  the  fruits  of  which  were  the 
'loras  of  Owerra  and  Benin,  already  published,  and  that 
f  the  United  States,  which  he  is  preparing  for  the  press, 
s  well  as  by  researches  concerning  the  cryptogamia  class. 

^hese  researches  have  not  only  furnished  descriptions  of 
ew  species  and  genera,  but  more  particularly  a  system  of 
he  fecundation  of  mosses  and  mushrooms,  of  which  we 
hall  give  a  brief  outline. 

Amid  that  dust  of  the  capsules  of  mosses,  which  Hedwig  Beauvois’s  sys- 
onsidered  as  the  seed,  is  a  kind  of  nucleus,  or  little  axis,  tification  of 
lore  or  less  swelled,  called  by  botanists  the  columella.  In  mosses, 
lis  nothing  has  been  observed  but  a  parenchyma,  more  or 
iss  cellular;  and  so  it  is  represented  repeatedly  by  Hedwig. 
n  this  Mr.  de  Beauvois  says  he  has  perceived  very  small 
rains,  which  he  believes  to  be  the  true  seeds ;  and  the  other 
ust,  that  fills  the  capsule  around  it,  he  supposes  to  be  the 
ollen.  When  the  capsule  is  ciliated,  the  setae  by  their 
lotion  compress  the  pollen  against  the  seeds,  to  fecundate 
fiem,  at  the  moment  when  they  are  about  to  escape. 

With  respect  to  mushrooms  his  opinion  is  similar.  The  and  of  mush- 
lultitude  of  little  grains,  or  dust,  spread  over  the  gills,  or  room5* 
ther  parts  of  some,  and  included  in  others,  as  thelycoper- 
ons,  which  have  been  supposed  to  be  seeds,  are  according 
)  him  the  pollen;  which  in  the  same  manner  fecundates  the 
’lie  seeds,  that  are  contained  within  the  gills,  or  part  co- 
ered  with  this  pollen,  just  as  they  burst  from  these. 

In  consequence  of  this  opinion,  Mr.  de  Beauvois  has  New  name  of 
iken  the  liberty  of  substituting  the  term  aetheogamia,  or  the  cIass* 
ncommon  fructification,  to  that  of  cryptogamia,  to  which 
le  class  is  equally  entitled,  even  on  his  own  hypothesis, 
ad  which  is  certainly  more  scientific. 

Part  of  his  Prodrome  d'  JEtheogamie  is  published,  in  Prodromus  of 

'hich  he  has  announced  his  distribution  of  the  mosses.  In  the  cIass 

.  .  ....  .  .  .  ogauua. 

iis  he  has  some  claim  to  impartiality ;  for  while  in  forming 
is  genera  he  rejects  the  sexual  organs  of  Hedwig,  he  takes 
o  account  of  the  columella,  which  he  considers  as  the  pistil, 
n  the  second  pari,  which  is  about  to  appear,  he  has  re¬ 
duced 
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rusitic  fungi 


pass  through 
the  epidermis 
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duct'd  the  number  of  genera  of  the  mushrooms  to  sixty, 
which  he  distributes  into  six  orders. 

Seeds  of  the  pa-  In  a  subsequent  essay  he  asserts,  that  he  has  seen  on  young 
plants  particles  appearing  to  him  similar  to  the  seeds  of  pa- 
rasiuc  funguses,  that  are  accustomed  to  unfold  themselves 
in  the  substance  of  the  plants,  underneath  the  epidermis : 
and  hence  he  concludes,  in  opposition  to  Mr.  Candolle,  that 
tlicso  grains  pass  through  the  epidermis,  to  lodge  themselves 
beneath  it. 

Mushrooms  in-  He  treats  more  largely  on  certain  mushrooms,  that  grow 

cu-asing  by  ho  v  r  jayCrs  from  the  top  downwards,  contrary  to  other  vegc- 
rizontal  layers.  J  J  1  7  J 

tables.  This  observation  is  not  new ;  but  his  opinion  is: 

for  he  considers  each  layer  as  a  new  mushroom,  produced 

from  the  seed  of  the  layer  above  it. 

Theraphiaof  lie  has  likewise  shown,  that  the  flowers  of  the  raphia  oi 
Owerra  differ  too  widely  from  those  of  the  sago  tree  of  the 
Moluccas,  to  continue  them  in  the  same  genus  of  palms. 

An  unsuccessful  competitoi  of  Mr.  de  Beauvbis  was 
Mr.  de  Candolle,  who,  though  young,  has  distinguished 
himself  in  vegetable  physics,  as  well  as  in  other  branches  ol 
Action  of  artift  botany.  Among  his  labours  may  be  particularly  noticed  his 
observations  on  the  action  of  artificial  light,  which,  operating 
at  first  imperceptibly,  at  length  effects  a  total  change  in  the 
habits  of  vegetables:  on  the  cortical  pores:  on  the  produc¬ 
tion  of  oxigen  gas  by  green  lichens,  which  has  been  denied, 
but  the  reality  of  which  lie  lias  proved:  and  on  the  vegeta- 
not  wate^*  bUt  ^on  rn^s^e^oe’  which  really  attracts  the  sap  of  the  apple- 
tree,  but  cannot  draw  up  water,  in  which  it  is  directly  im¬ 
mersed;  a  fact  of  importance  with  respect  to  the  cause  of 
the  ascent  of  the  sap  in  plants. 

Mr.  Candolle  presented  three  memoirs  to  the  class  on  the 
occasion.  The  first  was  on  those  parasitic  funguses,  that 
develop  themselves  beneath  the  epidermis  of  plants,  and 
cause  several  fatal  diseases,  as  the  blight  in  corn.  (See 
Journ.  vol.  X.  p.  2 25.)  It  has  been  supposed,  that  the 
seeds  of  this  plant  were  introduced  through  the  pores  of  the 
Their  seeds  in-  epidermis:  but  as  coloured  liquids  traverse  these  pores  with 
phi n tJ  by 1  the  difficulty,  and  simple  application  does  not  inoculate  the 
roots.  plants  with  these  diseases,  he  conceives  the  seeds  to  be  in¬ 

troduced  by  the  roots  with  the  nutritious  juices,  and  circiu 

late 
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tc  with  them  till  they  arrive  at  places  suitable  for  their 

velopcment.  He  compares  them  in  this  respect  to  intcs- 

lal  worms,  which  can  subsist  only  within  the  bodies  of 

her  animals.  From  this  theory,  and  the  observation,  that 

ch  parasitic  fungus  is  capable  of  being  propagated  only 

plants  of  the  same  family,  he  deduces  rules  of  which  the 

rmer  may  avail  himself  to  avoid  the  contagion.  Eighty-  Near  200  SP®” 

air  species  of  these  fungi  were  already  known,  and  Mr. 

rndolle  has  added  more  than  a  hundred  to  the  number. 

In  a  memoir  on  algie  he  has  shown,  that  these  marine  Algae 

ants  have  no  true  roots  ;  that  there  is  no  trace  of  vessels 

their  organization  ;  that  their  whole  surface  absorbs  mois- 

ire;  and  that  the  greener  they  arc  the  more  oxigen  gas  is 

itricated  ‘from. them  by  light  He  adds,  that  the  little 

•ains,  hitherto  considered  as  their  seeds,  are  merely  cap- 

iles,  and  contain  seeds  much  smaller,  enveloped  with  'a 

scous  matter,  which  fixes  them  where  they  are  to  grow. 

Another  unsuccessful  competitor  was  Mr.  du  Petit- Pu  Petlt' 

„  lhouars. 

houars,  who  resided  a  long  time  in  the  isles  of  r  ranee  and 

ourbon,  and  visited  Madagascar.  He  has  begun  to  pub- 

sh  a  Flora  of  these  places,  rich  in  singular  plants.  Ilis  The  sago  tree 

bservations  on  the  germination  of  the  cycas,  or  sago  tree,  from  the  palms 

hich  some  have  considered  as  a  palm,  others  as  a  fern,  and  therms 

av-e  convinced  him,  that  it  ought  to  constitute  a  separate 

unity,  equally  distinct  from  both. 

Mr.  Ventenat  has  published  the  20th  number  of  his  Gar- 
en  of  Malmaison,  but  ill  health  has  obliged  him  to  take 


ime  respite  from  his  labours. 

In  Mr.  de  la  Billardiere’s  23d  number  of  his  Flora  of  A  fruitreseai- 
ew  Holland,  he  describes  a  tree  by  the  name  atherosperma,  ^eg^^ibleof 
hich  he  considers  as  belonging  to  the  family  of  ranunculi,  growing  in 
lat  may  probably  become  useful  in  France.  Its  nuts  have  * rauce< 
ic  taste  and  smell  of  nutmegs,  and  it  appears  capable  of 


nduring  the  climate  very  well. 

Mr.  von  Humboldt,  and  his  fellow  traveller,  Mr.  Bon- Von  Humboldt 
dand,  continue  the  publication  of  the  plants  they  observed 
\i  South  America.  The  genus  melastoma  alone  furnished 
hem  with  so  many  new  species,  that  they  might  have  filled 
.  separate  work  with  them. 

They 
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They  have  not  less  enriched  the  science  of  zoology.  Thi 
condor  has  never  before  been  so  accurately  described.  lt« 
size  has  been  much  exaggerated,  it  scarcely  exceeds  a  metre 
(3  feet 3  in.)  in  height,  or  three  or  four  in  spread  of  wing 
Its  general  colour  is  blackish  brown;  and  round  the  lowei 
part  of  the  neck  is  a  collar  of  white  feathers.  The  male  is 
distinguished  by  a  fleshy  crest  on  the  top  of  the  head,  and  a 
white  spot  in  the  wing. 

They  likewise  made  some  curious  observations  on  the 
gymnotus  electricus.  In  the  water  it  is  capable  of  giving 
such  a  shock  to  a  horse,  as  to  stun  it,  so  that  it  falls  down, 
and  is  in  danger  of  being  drowned.  Mr.  von  Humboldt, 
putting  both  his  feet  on  one  just  taken  out  of  the  water, 
felt  an  acute  pain,  that  did  not  entirely  go  off  the  wholu 
day.  Slighter  shocks  induce  a  peculiar  trembling,  a  kind 
of  twitching  of  the.  tendons,  different  from  those  of  com¬ 
mon  electricity.  The  pain  is  more  like  that  produced  by 
galvanizing  a  wound. 

Mr.  Tenon  has  given  an  important  continuation  of  his 
Memoirs  on  the  Dentition  of  the  Horse. 

Fossil  remains  Mr.  Cuvier  continues  his  inquiries  concerning  the  ani- 
©f  Iost  animals.  maIs,  that  appear  to  have  been  destroyed  by  some  revolu¬ 
tions  of  the  globe.  He  has  described  five  in  the  last  half 
year,  all  of  the  genus  mastodontes  :  the  characters  of  which 
arc  to  have  tusks  and  a  proboscis,  and  their  grinders  fur¬ 
nished  with  conical  protuberances  arranged  in  pairs.  In  the 
plaster  quarries  of  Montmartre  a  skeleton  of  one  of  the 
species  described  by  Mr.  Cuvier  has  lately  been  dug  up 
nearly  entire. 

Mr.  de  Beauvois  lias  published  the  third  number  of  his 
insects  collected  in  Africa  and  America. 

Mr.  Vauquelin  has  instituted  an  accurate  analysis  of  the 
iron  ores  of  France,  their  products,  the  fluxes  employed, 
and  the  scoriae,  with  a  view  to  ascertain  the  causes  of  the 
defective  qualities  of  the  iron.  These  he  attributes  to  re- 


•• 
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bot  and  cold  .  „  .  .  .  .  rT  » 

short b vchrome  mams  °*  chrome,  phosphorus,  and  manganese,  lie  ob- 

phospfiorus,  servos  too,  that  this  compound,  sublimed  in  the  furnaces, 

*nd  inan^'U ie=>c  [)cars  imich  resemblance  to  that  of  the  stones  that  have  fallen 


from  the  atmosphere,  except  that  these  contain  nickel  also  ; 

and 
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and  he  conceives  it  not  impossible,  that  the  particles  carried 
up  from  our  furnaces  may  contribute  in  some  degree  to  their 
formation. 

Messrs.  Descotils  and  Ilassenfratz  too  have  been  examin-  Sparry  iron 
ing  the  sparry  iron  ores;  and  the  former  ascribes  the  infu¬ 
sibility  of  some  of  them  to  magnesia,  which  the  latter  de¬ 
nies-  Mr.  Lelievre  has  described  a  mineral,  that  has  been  A  carbonate  of 
.  hitherto  confounded  with  the  iron  spars,  which  he  finds  to 
consist  of  more  than  half  oxide  of  manganese,  near  one  them, 
third  carbonic  acid,  only  eight  per  cent  of  iron,  and  two 
and  half  per  cent  of  lime.  He  has  likewise  described  a 
atone,  which  he  found  in  the  island  of  Elba.  This  con¬ 
tains  more  than  half  oxide  of  iron,  a  little  oxide  of  man¬ 
ganese,  and  the  rest  is  silex  and  lime.  Its  crystalline  nu¬ 
cleus  is  a  prism  with  a  rhombic  base,  its  colour  black  and 
opake,  its  hardness  a  little  inferior  to  that  of  feldtspar,  its 
specific  gravity  4.  Mr.  L.  has  named  ityenite ,  from  one  of  Yeniter 
the  most  memorable  events  of  this  century.  [From  the 
battleof  Jena  we  presume ;  amodeof  composing  new  names, 
in  which  we  trust  he  will  be  followed  by  few  of  the  real 
friends  of  science.] 

Mr.  Baraillon  having  discovered  some  ancient  pewter  Ancient  pewter, 
vessels  in  digging  among  the  ruins  of  the  Roman  town  of 
Neris,  near  Montlu9on,  they  were  analysed  by  Mr.  Anfrye, 
inspector  general  of  assays  at  the  mint,  and  found  to  con¬ 
tain  thirty-five  per  cent  of  lead. 

To  the  different  modes  of  freeing  alum  from  iron  Mr.  Se-  Method  of  free- 
guin  has  added  another,  founded  on  its  difference  of  solu-  !ng  ahunrfroin 
bility  when  contaminated  with  iron,  and  when  pure.  By 
dissolving  sixteen  parts  of  common  alum  in  twenty-four  of 
water,  and  crystallizing,  he  obtains  fourteen  parts  of  alum 
as  pure  as  the  Roman,  and  two  nearly  the  same  with  that 
of  Liege.  This  process  might  be  adopted  in  the  first  in¬ 
stance  in  manufacturing  alum,  so  as  to  enhance  its  value 
one  third. 

It  is  known,  that  count  Rumford  adheres  to  the  old  the-  Heat  a  vibratory 
ory  of  heat  being  simply  a  vibratory  motion  of  the  particles  motioa* 
of  bodies.  As  a  strong  objection  to  this  has  been  adduced 
the  production  of  heat  by  condensation,  as  if  some  sub- 
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stance  were  mechanically  pressed  out  of  the  pores  of  bodies 
thus  diminished  in  bulk.  In  answer  to  this  he  has  shown, 
that  some  cases  of  condensation,  are  accompanied  by  the 
production  of  cold.  Thus  solutions  of  several  salts,  being 
mixed  with  pure  water,  lose  at  the  same  time  both  bulk  and 
heat.  The  generation  of  cold  by  dissolving  salts  is  a  well- 
known  phenomenon,  and  has  been  ascribed  to  the  necessity 
of  a  solid’s  absorbing  heat  when  it  is  converted  into  a  liquid  : 
but  here  this  explanation  will  not  apply,  as  the  solid  is  al¬ 
ready  dissolved,  before  it  is  mixed  with  the  water. 

Count  Rumford  has  likewise  made  a  very  happy  applica¬ 
tion  of  the  process  of  heating  water  by  steam  to  the  manu¬ 
facturing  of  soap.  He  has  succeeded  in  boiling  soap  to  a 
proper  degree  by  its  means  in  six  hours,  which  in  the  com¬ 
mon  mode  requires  sixty.  He  conceives,  that  this  saving 
of  time  is  partly  owing  to  the  concussions  given  to  the  mix¬ 
ture  of  oil  and  lie  by  the  heated  vapour  forced  into  it,  and 
there  suddenly  condensed. 

He  has  also  made  a  new  improvement  in  boilers  for  heat¬ 
ing  or  evaporating  liquids.  This  consists  in  adding  to  their 
bottoms  several  tubes,  which  descend  into  the  flame,  so  as 
to  be  surrounded  by  it  on  all  sides;  thus  increasing  the  sur¬ 
face  of  the  bottom,  without  adding  to  its  diameter. 

(In  our  next  zee  shall  give  an  account  of  the  Transactions 
of  the  Mathematical  Division  of  the  Class.) 


Correction . 

The  Camera  Lucida  described  in  our  Journal,  No.  71, 
p.  1,  is  sold  not  only  by  Mr.  Newman,  but  also  by  Messrs. 
P.  and  G.  Dollond,  St.  Paul’s  Church  Yard. 
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Description  of  a  Machine  for  triturating  and  combining  Quick- 
silver  with  other  Substance s,  by  a  Correspondent. 


SIR, 


rr3u ' 


JL  HE  difficulty  and  tediousifiess  of  the  process  of  combin-  Combination  of 
In g  pure  mercury  with  mucilaginous  or  fat  substances  by  mercury  with 

°  1  J  a  ...  <  j  £ats  or  muc,ia- 

trituration  with  a  pestle  and  mortay,  so  as  to  bring  it  to  ges  tedious, 
that  state  of  extreme  division,  in  which  alone  it  can  exert 

1  ’ .  *■ I J  i  i ;  :  :  .  i  -  .  ,  ,  • ' 

all  its  efficacy  as  a  medicine,  are  well  Uptown  ;ifpn  account  Means  of  acce- 
of  which  some  have  recommended  the  use  of  a  small  quan-  !eratmS lt 
tity  of  flowers  of  sulphur,  or  of  sulphuretted  oil,  others 
that  of  rancid  fat,  each  of  which  operates  by  its  chemical 
action  on  the  mercury,  and  so  far  is  at  variance  with  the 
original  intention.  In  forming  mercurial  plasters  the  use  Hence  mercu* 
of  some  such  substance  as  sulphuretted  oil,  or  turpqntiiic,  perhapsdefec 
has  been  found  particularly  necessary ;  and,  owing  to  this  tive. 

f  si  £  V  •  '  L  hd'  i  i  '.,vi  \  *  *  «  i. 

perhaps  less  benefit  has  been  derived  fnpm  them,  than  the 
practitioner  has  expected.  I  trust  therefore  an  account  of  Machine  for 
a.  machine,  contrived  to  produce  the  effect  very  speedily  lc  iJU1Pose* 
and  w  ith  little  labour,  may  not  be  unacceptable  to  many  of  - 
your  readers.  \ 

*!'•  ,  (  <  .  ,  V  ■ 

rI  he  apparatus  consists  of  a  piece  of  cast  iron,  A,  Plate  Description  of 
IX.  Fig.  1.  about  two  feet  long  and  four  inches  wide,  cur-  lllt  at)Pa‘J-tUs> 
yed  so  as  to  form  a  segment  of  a  circle  of  four  feet  radius. 
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Description  of  Perpendicularly  to  each  side  of  this  segment  is  fixed  an 
the  apparatus,  additional  piece  of  iron,  JL>,  by  screws  or  otherwise;  and 
another  piece  at  each  end,  C,  JD,  inclining  in  the  direction 
of  the  radius  of  the  circle;  so  as  to  stand  above  it  about 
four  inches,  and  form  a  box  or  trough.  This  may  be  madu 
to  stand  on  legs,  or  be  fixed  securely  in  any  simple  framing, 
at  a  height  most  convenient  for  the  person  that  works  or 
attends  the  machine. 

A  wrought  iron  pallet,  E,  is  to  be  fitted  accurately  into 
the  box,  reaching  from  one  side  to  the  other,  allowing  it 
only  sufficient  space  to  work  easily  backward  and  forward. 
The  lower  end  of  the  pallet  is  to  be  made  to  fit  the  bottom 
of  the  box ;  but  its  lower  edges  must  be  rounded  off  con¬ 
siderably,  so  as  to  rise  over  the  matter  in  the  box,  and  not 
drive  it  all  before  it.  Its  shape  is  more  particularly  seen  at 
Figs.  2  and  3,  which  are  on  a  somewhat  larger  scale,  Fig.  2 
being  the  front,  and  Fig  3  the  side  view  of  it. 

This  pallet  is  to  be  affixed  to  the  end  of  a  vertical  shaft 
or  rod,  F,  measuring  four  feet  from  the  extremity  of  the 
pallet  to  the  pivot,  G,  on  w  hich  it  turns.  The  top  of  the 
rod  maybe  secured  by  working  through  a  chaff  mortice, 
which  will  allow  it  to  move!  backward  and  forward,  but  not 
admit  any  lateral  motion.  c 

The 'piece,  HI,  iiV  which  this  morfice  is  made,  is  fixetl 
to  a  cross  piece  b'etVden  the  uprights,  K,  L,  Fig.  5;  ofifc 
of  which  only,  K  K  ,  is  seen  in  this  view:  and  as  this  cross- 
pieCe  moves  on  a  pivot  at  each  end,  though  it  is  prevented 
from  ffioving  horizontally,  it  is  confined  vertically  only  by 
a  weight  at  the  extremity  ;  which  weight  may  be  greater  or 
less,  according  to  the  degree  of  pressure  or  friction  re¬ 
quired.  Instead  of  the  weight,  a  wooden  or  other  spring 
might  be  made  to  act  on  the  head  of  the  shaft  at  G ;  but  in 
general  a  Weight  will  be  found  preferable. 

The  pallet  is  set  in  motion  by  means  of  a  rod  M ;  one 
extremity  of  which  is  attached  to  the  vertical  shaft  at  F, 
where  it  works  on  a  pirt  f  The  other  by  coupling  brasses  to 
the  crank,  N,  in  the  axis  of  a  fly  wheel,  O.  A  perpen¬ 
dicular  view  of  these yiarts,  w  ith  the  same  letters  of  refe¬ 
rence,  is  given  at  Fig.  5.  'The  place  where  the  rod,  M,  is 
attached  to  the' veMical  shaft,  F.  must  be  so  proportioned 

V  '  /  ,  -  9  l/  m  i  i  .1  .  j 
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to  the  throw  of  the  crank,  that  at  every  revolution  of  the 
wheel  the  pallet  shall  move  backward  and  forward  through 
the  whole  extent  of  the  box;  to  which  a  cover  may  be 
fitted,  with  a  longitudinal  aperture  sufficient  for  the  shaft, 
as  shown  at  Fig.  4. 

The  mercury,  and  the  composition  with  which  it  is  in-  Mods  in  which' 
tended  to  be  mixed,  being  placed  in  the  box  or  trough,  half 11  d'a*’ 
on  one  side  of  the  pallet  standing  in  the  middle,  and  half  on 

the  other,  the  ily  wheel  is  to  be  turned  by  its  handle,  P, 

/  • 

as  in  common  operations.  As  long  as  the  mercury  remains 
in  a  fluid  state,  by  its  gravity  it  will  follow  the  pallet  to  the 
centre  of  the  box ;  and  assume  portion  will  mix  with  the 
composition  at  every  turn,  the  whole  will  soon  be  com¬ 
pletely  blended  together. 

This  apparatus  is  particularly  adapted  for  combining  Particularly 
mercury  with  a  composition  of  sufficient  tenacity  to  form  a(,aPte^  to  mer- 
a  plaster,  which  cannot  be  done  directly  in  the  common 
way;  so  that  it  is  necessary  first  to  subdue  the  quicksilver 
with  turpentine,  or  sulphuretted  oil,  and  then  to  mix  it 
with  a  plaster  previously  melted.  But  with  this  apparatus 
the  plaster  is  softened  by  the  heat  generated  by  the  friction, 
and  the  power  is  sufficient  to  mix  the  mercury  with  it  directly* 
and  this  both  intimately  and  speedily. 

It  is  almost  superfluous  to  say,  that  the  apparatus  need  Applicable  to 

by  no  means  be  confined  to  the  dimensions  here  given  ;  and  var  ous  OLaer 
J  °  J  purposes. 

by  enlarging  them  it  may  be  adapted  to  various  useful  pur¬ 
poses,  which  will  readily  suggest  themselves  to  you.  Where 
this  is  done,  however,  it  might  be  found  necessary  to  steady 
the  horizontal  piece,  H,  I,  by  allowing  its  extremity  H  to 
work  betw'een  two  uprights. 


July  20,  1807. 


I  am, 

SIR, 

Your  obedient  humble  Servant, 

W.  X, 


Y  2 


A  Memoir 
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ll. 


Substances  that 
act  as  conduc¬ 
tors  to  either 
pole  separately, 
but  only  to  the 
negative,  when 
they  are  in  con¬ 
junction. 


Flame  of  phos¬ 
phorus  and 
soap. 


Hard  soap,  per¬ 
fectly  dry,  ap¬ 
plied  to  either 
pole,  is  a  con¬ 
ductor. 


A  Memoir  on  Two  new  Classes  of  Galvanic  Conductors , 

by  Mr.  Erm  an. 

( Concluded  from  p.%19.) 

Sect.  II.  Of  Conductors ,  that)  in  establishing  a  Contact 
between  the  Two  Poles ,  insulate  the  positive  Effect , 
while  they  continue  to  propagate  the  negative  Electricity 

I  HAVE  placed  in  a  fifth  class  those  substances,  which, 
applied  to  either  pole  separately,  act  as  excellent  conduc¬ 
tors,  but  which,  interposed  between  both  poles,  insulate 
the  positive  effect,  without  discontinuing  to  be  perfect  con¬ 
ductors  of  the  negative.  A  wish  to  realise  all  the  combi¬ 
nations  possible  in  closing  the  galvanic  circle,  excited  me  to 
examine  a  great  number  of  substances,  in  order  to  find 
some  one  that  should  come  under  this  description.  My  at¬ 
tempts  were  long  in  vain,  because  the  analogies  that  guided 
my  research  were  very  imperfect;  and  I  did  not  discover 
the  property  in  question  in  the  flame  of  phosphorus,  before 
1  had  found  it  unquestionably  to  exist  in  a  solid  body.  This 
body  is  alkaline  soap  of  every  kind,  provided  it  be  in  the 
highest  state  of  dryness  possible:  at  least  I  have  found  no 
perceptible  difference  in  the  electric  effects,  whether  it  were 
composed  of  vegetable  oil  or  animal  fat,  converted  into 
soap  by  pure  soda,  or  soda  mixed  with  potash,  and  pre^ 
pared  for  pharmaceutical  purposes,  or  the  uses  of  the  arts 
and  domestic  economy.  All  these  soaps  exhibited  the  ef¬ 
fects  1  am  about  to  describe,  provided  the  essential  condi¬ 
tion  of  their  being  desiccated  as  much  as  possible  were 
fulfilled. 

A  prism  of  hard  soap,  completely  dried,  and  applied  to 
either  of  the  poles  of  a  galvanic-  pile,  conducts  all  the 
electricity  of  that  pole  into  the  ground,  and  produces  a 
maximum  of  electric  intensity  at  the  opposite  pole.  In  this 
respect  there  is  no  difference  between  the  two  poles,  and  the 
soap  acts  as  the  most  perfect  conductor  would  do.  Of  this 
I  convinced  myself  by  measuring  with  Volta’s  electrometer 
the  divergence  produced  at  each  of  the  poles  by  the  contact 

of 
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of  metal,  a  wet  finger,  soap  wetted  at  the  point  of  contact, 
and  soap  perfectly  dry;  and  I  found  them  all  equal  in 
degree.  It  will  soon  appear  why,  notwithstanding  this, 
no  shock  is  obtained  on  employing  a  prism  of  soap,  unless 
it  be  wetted  at  the  point  of  contact. 

If  now  two  wires,  issuing  from  the  two  poles  of  the 
pile,  have  their  extremities  fixed  in  a  perfectly  insulated 
prism  of  soap,  into  which  they  should  penetrate  a  few  lines, 
no  remarkable  effect  is  perceived  :  that  is  to  say,  after  having 
brought  the  two  poles  to  the  same  intensity,  by  applying  to 
them  an  insulated  metallic  rod,  the  electrometers  of  the 
two  poles  will  act  as  they  did  before  the  intervention  of 
the  soap,  and  when  a  stratum  of  air  insulated  them  per¬ 
fectly  with  respect  to  each  other.  But  the  instant  a  free 
communication  is  established  between  the  soap  and  the 
ground,  the  positive  electrometer  exhibits  a  maximum  of 
divergence,  and  that  of  the  negative  side  loses  all  signs  of  it, 
precisely  as  if  a  communication  had  been  established  be¬ 
tween  the  ground  and  the  negative  pole  itself.  Consequently 
the  soap,  which  insulates  the  positive  effect,  is  a  perfect 
conductor  for  the  negative ;  to  which  it  belongs  throughout 
its  whole  extent,  for  if  you  touch  the  soap  with  a  fine  point 
eyer  so  near  the  place  into  which  the  positive  wire  is  in¬ 
serted,  it  is  impossible  to  take  from  it  any  portion  of  elec¬ 
tricity,  so  perfect  is  the  insulation  of  this  pole. 

A  very  striking  proof  of  this  paradoxical  property  is, 
if  one  finger  be  applied  to  the  wire  of  the  positive  pole, 
and  another  finger  wetted  to  the  soap,  no  shock  is  felt, 
and  the  electrometers  do  not  show  the  least  change  in  their 
respective  divergencies.  But  if  the  experiment  be  repeated 
by  establishing  a  communication  between  the  positive  pole 
and  the  soap  with  both  fingers  wetted,  a  very  perceptible 
shock  will  be  felt,  and  the  two  electrometers  will  arrive  at 
an  equal  and  a  very  weak  degree  of  intensity. 

These  facts  are  sufficient  to  establish  the  existence  of  this 
fifth  class  of  substances;  but  on  pursuing  our  researches 
farther  we  meet  with  many  interesting  phenomena. 

To  discern  these  the  better,  the  continuity  of  one  of  the 
wires  should  be  interrupted,  and  an  apparatus  for  extricating 
gasses  be  interposed  between  its  parts.  In  this  case  no 

hemical 


If  a  wire  from 
each  pole  com¬ 
municate  with 
an  insulated 
piece  of  soap, 
the  circuit  will 
not  be  com¬ 
pleted. 


If  this  soap  be 
uninsulated, 
the  negative 
electricity  will 
be  conducted 
off,  but  not  the 
positive, 


Touching  the 
positive  wire 
with  a  dry 
finger  and  the 
soap  with  wet 
does  not  form  a 
communica¬ 
tion  : 

if  both  fingers 
be  wet  a  shock 
is  felt. 


An  apparatus 
for  decompo¬ 
sing  water 
forming  part  of 
the  positive 
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chain  is  not  af¬ 
fected, 
even  if  a  wet 
conductor  be  in 
contact  with 
the  soap  and 
negative  wire. 

But  the  circle 
is  completed  by 
the  [past  wet 
between  the 
soap  and  posi¬ 
tive  wire. 


A  coin  damped 
on  one  side. 


No  fluid  but 
water  produces 
this  effect  3 


and  it  is  decom¬ 
posed  in  the 
process : 


so  that  the  ef¬ 
fect  ceases 
when  aU  the 
water  is  de¬ 
composed. 


chemical  effect  will  be  perceived,  the  insulation  of  the 
positive  wire  being  an  insurmountable  obstacle  to  it.  If 
now’  a  little  sponge,  or  a  piece  of  cloth,  be  wetted  with 
water,  and  placed  in  contact  both  with  the  negative  wire 
and  the  soap,  every  thing  will  remain  as  before,  and  there 
will  be  no  trace  of  chemical  decomposition.  But  the  mo¬ 
ment  this  wet  conductor  is  so  placed,  as  to  touch  at  the 
same  time  the  positive  wire  and  the  soap,  gas  will  be  ex¬ 
tricated  in  torrents,  and  the  electrometers  will  indicate  the* 
completion  of  the  galvanic  circle.  Thus  the  smallest  quan¬ 
tity  of  water  is  sufficient,  to  destroy  at  once  the  anomaly 
of  insulation,  which  characterizes  this  substance,  and  con¬ 
vert  it  wholly  into  an  excellent  conductor.  I  have  fre¬ 
quently  seen  this  effect  result  from  the  simple  application 
of  a  piece  of  money,  which  I  had  damped  on  one  side 
merely  by  breathing  on  it,  and  which  I  afterward  placed 
on  the  surface  of  the  soap,  and  in  contact  with  the  positive 
wire;  while  the  same  piece  of  metal,  in  the  very  same 
position,  produced  no  effect  in  its  usual  state  of  dryness. 

I  know  no  fact,  where  the  indispensable  necessity  of 
water  in  a  galvanic  action  declares  itself  in  a  more  astonish¬ 
ing  way  :  for  the  property  of  converting  the  whole  mass  of 
soap  into  a  perfect  conductor  for  the  two  poles  in  com¬ 
munication,  by  the  contact  of  the  positive  wire,  belongs 
exclusively  to  water,  and  is  not,  as  might  perhaps  be  sup¬ 
posed,  a  property  of  fluidity  in  general.  Mercury,  naph¬ 
tha,  oils  of  every  kind,  and  other  liquors  not  aqueous, 
poured  into  a  hollow  made  in  the  soap  at  the  spot  where 
the  positive  wire  is  inserted,  produce  not  the  least  effect. 
It  is  very  remarkable  too,  that  water  thus  applied  between 
the  positive  wire  and  the  soap  undergoes  the  same  chemical 
decomposifion  as  in  the  apparatus  for  decomposing  it.  In 
fact,  according  to  the  nature  of  the  metallic  wire,  with 
which  the  water  or  wet  conductor  is  in  contact,  either  an 
oxide  will  be  produced  in  abundance,  or  a  gas,  which  is 
easily  discernible  by  the  froth  it  occasions.  Hence  it  is, 
that  the  time  during  which  the  interposed  water  produces 
its  effect  is  always  limited,  being  in  the  direct  raiio  of  the 
quantity  employed,  and  the  inverse  ratio  of  the  intensity 
of  the  pile:  but  in  all  cases  both  the  eiectrometrical  and 

chemical 
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chemical  effects,  which  depend  on  f lie  presence  of  water, 
continue  decreasing,  and  soon  cease  entirely,  when  all  the 
■water  at  the  points  of  contact  is  decomposed.  From  that 
moment  the  soap  resumes  its  characteristic  property,  and 
insulates  the  positive  electricity. 

It  will  be  proper  to  introduce  here  an  observation  of^t^ere^ea^ 
r  1  ...  moisture  in  the 

some  importance  to  the  success  of  experiments  of  this  kind.  soap  therefore, 
They  who  would  repeat  them  without  being  able  to  procure  ^deceived 
prisms  of  soap  exposed  to  the  air  for  some  years,  or  com-  at  first,  the  soap 
pletely  dried  by  the  action  of  an  oven  or  a  stove  cautiously  fo^o^uctor* 
conducted,  might  be  tempted  to  accuse  me  at  first  of  not 
having  seen  clearly;  for  a  communication  being  established 
between  the  polar  wires  by  soap  yet  damp,  both  the  elec¬ 
trometers  and  the  apparatus  for  decomposing  water  will 
begin  by  indicating  a  more  or  less  perfect  completion  of 
the  galvanic  circle.  But  the  part  that  water  acts  in  these 
phenomena  perfectly  explains  this  want  of  success.  It  is 
the  portion  of  free  water,  interposed  in  the  damp  soap 
between  it  and  the  positive  wire,  that  in  this  case  conceals 
the  characteristic  property,  by  which  this  substance  belongs 

to  the  fifth  class.  To  evince  this  nothing  more  is  necessary,  ®ut  fchis  effect 

.  7  ceases  by  wait- 

than  to  sutler  a  few'  moments  to  elapse:  the  water  foreign  ing a 
to  the  conditions  of  the  experiment  will  be  consumed  with  the  water  in 
more  or  less  rapidity,  according  to  its  abundance  and  the  the  wire  is  de- 
energy  of  the  pile;  and  then  the  whole  of  the  soap  will  composed, 
insulate  the  positive  electricity,  wrhile  it  -will  serve  as  a  con¬ 
ductor  to  the  negative.  On  taking  out  the  positive  wire, 
that  has  thus  been  inserted  into  damp  soap,  the  point  will 
be  found  oxided,  if  the  metal  be  of  a  nature  to  admit  it, 
which  never  takes  place  in  soap  perfectly  dry.  It  is  scarcely  Though  the 
necessary  to  add,  that,  if  this  wire  be  cleaned,  and  insert-  a”? conduct  r 
ed  into  any  other  part  of  the  damp  soap,  the  same  excep- again,  ifthe 
tion  to  the  general  rule  will  again  recur,  since  in  this  new  ^ire  h®  inserted 
point  of  contact  the  conductor  will  find  a  fresh  portion  of 
free  water.  The  oxidation  of  the  positive  wire  in  damp  The  cessation 
soap  might  lead  to  the  supposition,  that  the  insulation  of  not^ow^n^to S 
the  positive  pole  is  owing  to  the  production  of  this  non- oxidation  of  the 
conducting  coat.  But  the  contrary  may  be  proved  by  em¬ 
ploying  platina  wires,  which  exhibit  the  phenomena  in 
question,  as  soon  as  the  wTater  interposed  by  chance  or 

design 
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be  in  contact 
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tive  wire. 
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design  is  consumed  on  the  positive  side  by  the  chemical 
action  of  the  pile,  without,  exhibiting  the  slightest  trace  of 
oxidation.  Besides,  the  wires  most  easily  oxided  show  no» 
appearance  of  oxidation,  when  they  have  been  employed 
to  establish  a  communication  between  the  positive  pole  and 
a  prism  of  soap  perfectly  dry. 

An  experiment  of  importance  on  other  accounts  shows, 
that  the  water  must  be  applied  to  the  precise  point  w  here 
the  positive  ire  touches  the  soap,  in  order  that  the  positive 
effect  may  be  propagated  as  well  as  the  negative.  Let  A  B, 
Plate  IX.  Fig.  6.  be  two  prisms  of  soap  perfectly  dry. 
Into  each  introduce  one  of  the  polar  w  ires  of  the  pile,  and 
then  connect  them  together  by  a  wire  C,  forming  an  arc 
from  one  to  the  other.  The  electrometers  of  the  pile  w  ill 
indicate  a  complete  insulation  of  the  positive  pole;  (he  con¬ 
tact  with  water  of  either  of  the  tw  o  prisms,  or  of  the  in¬ 
termediary  arc  C,  will  constantly  discharge  the  negative 
electrometer,  and  carry  t lie  positive  to  a  maximum  of  di¬ 
vergence.  If  now7  a  wet  conductor  be  applied  between  the 
wire  of  the  positive  pole,  and  the  prism  A,  into  which  it 
is  inserted,  the  electrometer  w  ill  indicate,  that  the  prism, 
and  likewise  the  whole  of  the  intermediate  arc  C,  belong 
to  the  positive  pole;  since  on  touching  these  parts  of  the 
apparatus  the  electrometer  of  the  negative  pole  is  made  to 
diverge,  and  the  positive  side  is  discharged.  But  the 
prism  B  belongs  wholly  to  the  negative  pole,  and  on 
touching  it  divergences  are  produced  the  reverse  of  those 
that  occur  on  touching  A.  The  circle  therefore  is  not 
completed  :  and  in  fact,  if  an  apparatus  for  decomposing 
water  be  interposed,  no  chemical  effect  takes  place;  while 
on  touching  the  two  prisms  at  the  same  time  a  shock  is 
felt,  if  the  fingers  have  been  wetted,  and  the  pile  has  a 
certain  degree  of  energy.  In  all  cases  the  simultaneous 
contact  of  the  twro  prisms  excites  in  a  prepared  frog  very 
strong  contractions.  But  all  these  effects,  which  depend 
on  the  insulation  of  the  positive  pole,  cease,  and  instead  of 
them  gas  is  produced  in  the  interposed  apparatus,  the  mo¬ 
ment  a  second  wet  conductor  is  applied  to  the  point  where 
the  intermediate  arc  C  touches  the  prism  B,  because  it  is 
at  this  point,  that  the  arc  C  exhibits  the  positive  effect. 

It 


# 


NEW  CLASSES  OF  GALVANIC  CONDUCTORS. 


321 

It  is  decidedly  shown  therefore  by  experiment,  that  the  humidity 

f  f  ii  -  •  in  the  other 

humidity  ot  the  whole  mass  oi  soap  goes  lor  nothing  inpartsofthe 

these  effects,  and  the  precise  point  at  which  the  water  should  mass  of  soap 

be  interposed  is  indicated  with  the  greatest  precision. 

1  cannot  help  inviting  those,  who  strictly  refer  all  the  Difficulty  of 
phenomena  of  the  pile  to  a  material  and  effective  circula-  the°phet!<)ni3^ 
tion  of  the  electric  tin  id,  maturely  to  weigh  this  experiment  non  byihecir- 
without  prejudice;  tor  in  this  way  of  explaining  them  the ^inu.le 
phenomena  of  the  fifth  class  can  arise  only  from  a  greater 
difficulty  the  lljuid  experiences,  when  it  has  to  enter  into 
the  mass  of  soap,  while  its  exit  is  infinitely  more  easy.  But 
how  comes  it  then,  that  the  positive  pole  is  so  completely 
charged  by  touching  the  prism  A,  before  the  interposition 
of  wet  conductors  ?  Here  certainly  the  electricity  of  the 
ground  must  have  entered  into  the  prism  B  through  the  in¬ 
termediate  arc  w  th  the  greatest  facility.  And  why  does  it 
not  enter  in  the  same  mannef  into  the  prism  A  by  the  posi¬ 
tive  pole? 

For  my  part  I  have  not  yet  entirely  renounced  the  hy-  Water  perhaps 
pothesis,  that  the  efficacious  cooperation  of  water  in  the  zemes 

physical  and  chemical  effects  of  completing  the  galvanic of  opposite 
circle  is  intimately  connected  writh  the  property  it  has  of  electricities. 

dividing  itself  then  into  two  zones,  one  of  which  exhibits 
electrical  effects  the  reverse  of  the  other.  This  mechanism 
of  electric  partition,  this  polarity  of  water  and  all  humid 
conductors,  announce  themselves  in  such  a  striking  manner, 
when  we  apply  them  to  the  soap,  that  1  can  scarcely  be¬ 
lieve  the  physical  and  chemical  effects  produced  by  com¬ 
pleting  the  Circle  through  the  intervention  of  humid  con¬ 
ductors  are  not  owing  to  this  very  mechanism.  Whatever 
may  be  the  fate  of  this  hypothesis,  the  developement  of 
which  would  lead  me  too  far  from  my  subject,  the  follow¬ 
ing  facts  appear  to  me  deserving  of  attention. 

The  pile  and  prism  of  soap  being  perfectly  insulated,  let  ^ cnnnec“ 

.  .  .  tion  between, 

the  wire  oi  the  negative  pole  be  inserted  into  the  soap  ;  the  soap  and 

and  let  the  other  extremity  of  the  prism  be  connected  w  ith  the  Positive 
.  .  ,  t  -  pole  be  made 

the  positive  pole  by  means  of  a  thoroughly  wet  hempen  by  a  wet  string 

string  six  or  seven  inches  long.  It  is  obvious,  that  from 

this  interposition  of  a  •  conductor  between  the  soap 

and  the  positive  pole  the  g  Tunic  circle  must  be  completed; 

2  as 
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the  end  of  the 
string  next  the 
soap  will  ex¬ 
hibit  negative 
electricity,  the 
other  end  posi¬ 
tive. 


Jf  the  wet  string 
be  applied  be¬ 
tween  the  soap 
and  the  nega¬ 
tive  side  this 
partition  of 
electricities  will 
not  take  place, 


till  a  wet  con¬ 
ductor  has  been 
placed  between 
the  soap  and 
the  positive 
wire : 


and  this  effect 
will  cease,  as 
soon  as  the 
latter  conduc¬ 
tor  is  removed. 


Soap  will  serve 
as  a  connecting 


as  in  fact  the  electrometers  and  the  apparatus  for  decom¬ 
posing  water  show.  If  now  two  gold  leaf  electrometers 
be  placed  in  contact  with  the  two  extreme  portions  of  the 
wet  conductor,  we  shall  find,  as  long  as  the  circle  continues 
effectively  completed,  these  two  electrometers  will  exhibit 
opposite  divergences ;  for  that  which  is  nearest  the  soap 
will  diverge  negatively,  while  that  nearest  the  pile  will 
diverge  positively.  This  may  be  proved  by  touching  that 
part  of  the  string  nearest  the  soap,  by  which  the  electro¬ 
meter  contiguous  to,  it  will  be  discharged,  and  the  charge 
of  the  other  electrometer  w  ill  be  considerably  augmented  ; 
but  the  reverse  w  ill  take  place,  if  the  part  of  the  wet  string 
nearest  the  pile  be  touched.  The  partition  of  electricity 
into  two  opposite  zones  therefore  is  beyond  a  doubt. 

Now'  let  the  positive  side  communicate  with  the  soap  by 
means  of  a  wire,  and  let  the  wet  conductor  be  interposed 
betw  een  the  soap  and  the  negative  side,  the  circle  will  not 
be  completed,  and  no  chemical  effect  will  take  place,  as  has 
already  been  observed.  But  neither  will  the  string  exhibit 
any  partition  into  electric  zones:  for  if  two  electrometers 
be  applied  to  the  two  opposite  ends  of  this  string,  they  will 
both  diverge  in  the  same  direction,  and  in  the  same  manner; 
and  by  touching  the  string  in  any  part  both  will  be  deprived 
of  their  divergence.  Now  to  destroy  this  homogeneousness 
of  electrification,  and  communicate  to  the  string  the  most 
decided  polarity,  it  is  sufficient  to  apply  a  wet  conductor 
between  the  soap  and  the  wire  of  the  positive  pole;  for 
the  moment  its  interposition  has  completed  the  circle,  the 
two  electrometers  at  the  ends  of  the  string  will  diverge  in 
opposite  directions;  by  discharging  one  the  other  will  be 
charged;  and  this  partition  of  opposite  electricities  will  re¬ 
main,  as  long  as  the  apparatus  for  decomposing  water  con¬ 
tinues  to  indicate,  that  the  circle  is  complete.  This  com¬ 
pletion  of  the  circle  and  partition  of  the  zones  will  cease 
at  once,  if  the  w’et  conductor  applied  to  the  wire  of  fhe 
positive  pole  be  removed.  I  could  wish,  that  other  natural 
philosophers  might  be  struck  like  me  with  fhe  singularity 
of  this  accordance  of  effects,  fhe  importance  of  which  I 
think  1  foresee,  if  it  be  farther  pursued. 

Among  the  numerous  combinations  I  have  tried,  to  as- 

*2  1  certain 
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certain  with  some  precision  the  particulars  of  the  pheno-  medium  be- 
mena,  that  are  afforded  by  soap  applied  to  the  galvanic  ppe^' 
pil  •,  I  have  observed  nothing,  that  is  not  completely  ex-  for  completing 
plained  by  the  definition  of  conductors  of  the  fifth  class.  circUit» 
Thus  a  prism  of  soap  applied  to  the  positive  and  negative 
extremities  of  the  two  piles,  each  of  which  has  the  same 
number  of  plates  but  in  an  inverted  order,  connects  these 
piles  completely,  as  long  as  the  object  is  not  to  complete 
the  galvanic  circle;  and  give  to  their  poles  the  same  diver¬ 
gences,  as  if  they  were  connected  by  a  perfect  conductor. 

But  to  obtain  the  physiological  or  chemical  effects,  that  without  a -wet 
require  the  completion  of  the  galvanic  circle,  a  wet  con-  positive0 
ductor  must  be  placed  between  the  prism  of  soap  and  the  pole, 
positive  pole.  If  this  interposition  were  made  at  the  nega¬ 
tive  pole,  it  would  have  no  effect.  The  reason  why  I  men¬ 
tion  this  experiment,  which  is  only  a  corollary  from  what 
has  been  already  said,  is  to  point  out  a  very  direct  solution 
of  a  point  of  theory,  on  which  philosophers  differ,  that 

may  be  drawn  from  it. 

♦ 

It  has  been  asked,  what  kind  of  electricity  belongs  ex- This  leads  to  a 

clusively  to  each  of  the  two  different  metals  of  the  pile;  and solutlon  °f  the 
.  .  question,  whe- 

opinions  have  been  divided  on  the  point.  1  hey  who  as-  ther  the  silver 

sert,  that  the  elements  of  the  galvanic  pile  are  silver,  a  or  tlie  zinc  be 

.  .  ....  in  the  positive 

wet  conductor,  and  zinc,  ascribe  the  positive  electricity  to  state. 

the  silver.  They  on  the  contrary  who  maintain,  that  the 
proper  combination  is  silver,  zinc,  and  a  wret  conductor, 
consider  the  zinc  as  the  metal  charged  with  positive  elec¬ 
tricity.  1  have  hesitated  some  time  between  the  two  parties, 
for  want  of  a  direct  unequivocal  proof,  and  from  unwil¬ 
lingness  to  sacrifice  my  scruples  to  the  authority  of  Volta 
himself.  Now  it  appears,  that  the  properties  of  conduc¬ 
tors  of  the  fourth  and  fifth  classes  furnish  the  most  direct 
and  palpable  means  of  deciding  the  question.  Among 
several  other  analogous  proofs,  the  following  is  one  of  the 
most  evident,  and  most  easy  to  be  exhibited. 

Between  the  last  pair  of  plates  of  zinc  and  silver  in  any  A  piece  of  dry 

pile,  place,  a  slice  of  perfectly  dry  soap,  then  establish  a  s°aP  being 

...  .  J  J  n  placed  between 

communication  between  the  two  poles  by  the  interposition  the  last  two 

of  an  apparatus  for  decomposing  w  ater,  and  no  chemical  P,a*e.s>  n°  ef- 

effect  will  be  produced.  With  a  camel-hair  pencil  lightly  Jh  1S  produc' 

.  moisten 
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if  the  side  next 
the  silver  be 
wetted,  it  is  the 
same : 

if  the  side  next 
the  zinc  be 
wetted  the  pile 
^cts  effectually. 
The  zinc  there¬ 
fore  is  in  the 
positive  state. 


Anhnal  jelly 
and  ivory  have 
sometimes  ap¬ 
peared  to  be¬ 
long  to  this 
fifth  class. 


Many  supposed 
nonconductors 
might  be  exa¬ 


mined. 


Why  is  Ice  a 
nonconductor, 
water  a  bipolar 
conductor,  and 
vapour  again  a 
pen  conductor  ? 


moisten  that  surface  of  the  soap,  which  is  in  contact  with 
the  silver,  and  again  establish  a  communication  between  the 
two  poles:  still  it  will  be  the  same.  But  the  moment  that 
the  soap  is  moistened  on  the  side  that  touches  the  zinc,  the 
chemical  and  physiological  effects  will  exhibit  themselves 
fully.  Now  as  we  have  already  found,  that  a  wet  conduc¬ 
tor  is  efficacious  between  the  soap  and  the  positive  side  ex¬ 
clusively,  it  is  demonstrated  beyond  controversy,  that  it  is 
the  zinc,  and  not  the  silver,  which  constitutes  the  positive 
agent  in  the  pile. 

I  know  not  at  present  what  other  substances  belong 
to  our  fifth  class.  It  appeared  above,  that  the  llame  of 
phosphorus  must  decidedly  be  referred  to  it.  Frequently  I 
have  seen  indications  of  the  same  property  in  animal  jelly 
reduced  to  a  certain  degree  of  dryness,  as  well  as  in  ivory: 
but  other  masses  of  these  substances  exhibited  these  phe¬ 
nomena  in  a  very  equivocal  manner,  so  that  I  refrain  from 
deciding  upon  them,  and  at  present  shall  only  mention  soap 
and  the  flame  of  phosphorus  as  included  in  this  class. 

It  w'oukl  be  interesting  to  examine,  with  a  view  to  this 
classification,  a  great  number  of  substances,  which  have 
been  considered  as  nonconductors,  because  the  galvanic 
circuit  is  not  completed  by  their  interposition  :  but  it  is 
now  completely  proved,  that  this  test  is  insufficient;  and  the 
argument  in  favour  of  the  nonidentity  of  galvanism  and 
electricity,  taken  from  the  mode  of  action  of  llame,  shows 
that  eiroufS  of  this  kind  may  prove  dangerous  to  the 
theory. 

The  field  of  observation  here  opened  may  prove  fertile 
in  generaj_  results  for  the  chemistry  of  electricity.  By 
what  mechanism  of  action  is  it,  that  water,  so  far  divested 
of  caloric  as  to  become  solid,  perfectly  insulates  the  ef¬ 
fects  of  galvanism,  as  I  have  elsewhere  shown :  that  after¬ 
ward  impregnated  with  a  certain  quantity  of  caloric  in  the 
liquid  state,  it  transmits  these  effects  with  certain  modifica¬ 
tions,  dividing  itself  into  two  zones,  one  of  which  is  a 
conductor  of  positive,  the  other  of  negative  electricity: 
and  that  lastly  this  same  water,  in  passing  to  the  elastic 
state  by  an  excess  of  caloric,  returns  again  to  the  class  of 
perfect  nonconductors,  as  may  easily  be  proved,  by  re¬ 
ceiving 
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reiving  between  the  two  polar  wires  of  a  pile,  furnished 

with  its  electrometer,  the  current  of  vapour  from  an  eolipile 

near  the  orifice,  where  it  has  its  whole  transparency,  and 

is  free  from  all  mixture  of  vesicular  vapour  and  precipitated 

water?  When  by  a  well-managed  heat  thoroughly  dried  Soap  when 

soap  is  brought  to  a  considerable  degree  of  softness,  this  fecfconduaor* 

substance  likew  ise  undergoes  a  gradual  change  in  its  faculty 

of  conducting  the  electricity  of  the  pile;  and  the  nearer  it 

approaches  a  state  of  liquefaction,  the  more  it  loses  the 

property  of  insulating  the  positive  electricity  in  completing 

the  circle  between  the  two  poles,  so  that  ultimately  we 

perceive  evident  traces  of  the  decomposition  of  water  in  the 

interposed  apparatus.  Other  substances  lead  to  chemico- 

physical  researches  not  less  interesting.  Sulphur  is  a  non-  Sulphur  and  its 

conductor  ;  so  is  its  llame.  Phosphorus  and  amber  are  both  flamR  conduct. 

rt  Phosphorus  and 

nonconductors;  but  their  flames  are  conductors.  Here  is  amt>cr  do  not, 
one  anomaly.  But  how  again  are  we  to  account  for  the  yct  tlieir  flames 
difference  in  these  twro  conducting  flames?  Why,  in  closing opposite 
the  circle  between  the  two  poles,  docs  that  of  phosphorus  electricdies. 
insulate  the  negative  effect,  and  that  of  amber  the  positive  ? 

It  is  very  probable,  that  all  these  varieties  of  action  are  perhaps  the 

intimately  connected  with  the  chemical  affinities  of  the  twro  Phenomeaa 
J  #  may  be  traced 

elements  of  the  electric  fluid  ;  and  wre  may  flatter  ourselves  to  the  chemical 
with  the  hope  of  someday  obtaining  results  of  importance,  athmties  °f  two 
by  sedulously  varying  and  analyzing  these  facts.  Lest  how¬ 
ever  I  should  be  accused  of  exaggerating  the  importance  of 
these  phenomena,  in  deferring  their  explanation,  by  w  ay  of 
cencluding  I  will  mention  some  hypotheses,  which  have  for¬ 
merly  guided  my  researches,  but  which  no  longer  appear 
plausible  to  me,  since  the  facts  that  have  presented  them¬ 
selves  to  me  have  become  more  numerous  and  diversified.  I 
relate  these  only  to  showr,  that  I  have  sincerely  endeavoured 
to  lay  open  the  whole  subject,  so  as  to  reduce  it  to  a  simple 
u  is  this  all  ?” 

Do  conducting  flames,  which  in  completing  the  circle  in-  Hypothesis  that 
sulate  the  negative  effect,  owe  this  property  to  a  stratum  of  oil  ^deposited 
oil,  which,  formed  of  its  elementary  principles  in  the  actwjre.en  g  UV* 
of  combustion,  and  deposited  on  the  negative  wire,  renders 
it  impermeable  to  the  electric  fluid  ?  Carbon,  hidrogen, 
and  oxigen,  exist  in  fact  in  most  substances,  which  by  their 

combustion 
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Reasons  why 
this  cannot  be 
the  cause. 


Hypothesis, 
that  acid  gene¬ 
rated  at  the  po 
sitive  pole  ab¬ 
stracts  the  alka 
li  of  the  soap, 
and  then  leave; 
a  coat  of  oil. 


combustion  exhibit  the  phenomenon  of  negative  insulation. 
It  is  natural  too,  that  this  oil-forming  combination  should 
be  produced  at  the  negative  or  hidrogenating  pole,  and  not 
at  the  positive,  where,  on  account  of  the  oxidation  that 
takes  place,  water  and  carbonic  acid  must  rather  be  form¬ 
ed.  Do  not  the  fuliginous  ramifications,  that  expand  much 
more  abundantly  from  the  negative  pole,  owe  their  existence 
to  this  olcification,  which  detains  them,  renders  them  more 
compact,  and  feeds  them  by  a  continually  renewed  com¬ 
bustion  ;  while  on  the  positive  side  the  more  perfect  oxida¬ 
tion  causes  them  to  disappear  in  gas  and  vapour,  before 
they  have  been  able  to  expand  themselves  ? 

This  specious  hypothesis  involves  the  following  difficul¬ 
ties.  The  flame  of  the  purest  hidrogen  gas  insulates  the  ne¬ 
gative  effect.  Now  where  shall  we  find  in  this  the  carbon 
necessary  for  the  formation  of  oil  ?  On  inspecting  a  thou¬ 
sand  times,  even  with  a  microscope,  the  negative  and  posi¬ 
tive  wires  perfectly  cleaned,  and  kept  a  long  time  in  the 
flame  of  alcohol,  I  never  could  perceive  the  least  difference 
between  their  extremities.  Besides,  on  bringing  together 
with  the  greatest  possible  dexterity  the  positive  arid  negative 
wires  in  the  flame  itself,  a  spark  is  constantly  perceptible. 
Farther,  both  the  electrometers  and  apparatus  for  decom¬ 
posing  water  show,  that,  the  moment  any  filaments  of  the 
arborescent  soot  extend  from  one  wire  to  the  other,  the 
galvanic  circuit  is  completed ;  which  would  be  impossible, 
if  the  negative  wire  were  rendered  impermeable  to  the  elec¬ 
tric  fluid  by  any  non  conducting  coating.  Lastly,  how 
can  it  be  supposed,  that  such  an  insulating  coat  should  be 
formed  in  a  single  instant  over  all  the  surface  of  a  disk  of 
several  inches,  held  two  feet  above  the  flame  ?  The  cause 
of  the  phenomenon  then,  which  all  these  facts  have  placed 
before  us,  is  not  so  superficial,  as  the  hypothesis  supposes. 

The  following  is  an  analogous  hypothesis,  which  likewise 
I  had  formed  respecting  the  mode  of  action  of  soap  in  insu¬ 
lating  the  positive  effects.  The  positive  wire  of  the  pile  is 
the  seat  of  oxigenation,  as  the  negative  is  of  hidrogenation. 
If  then  the  alkali  of  the  soap  be  neutralized  by  the  contact 
of  the  acidifying  w  ire,  the  oil,  or  fat,  will  be  set  at  liberty, 
and  thus  insulate  the  positive  pole,  the  conductor  of  which 

it 
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it  surrounds.  Indeed  I  have  found,  that,  in  an  alcoholic  ^e^act  0li  15  iCt 

solution  of  soap  diluted  with  water,  a  manifest  separation 

of  the  oleaginous  base  of  the  soap  will  be  effected  after  some 

hours,  and  it  will  be  deposited  on  the  wire  of  the  positive 

pole. 

This  fact  is  certain  :  yet  it  is  easy  to  show,  that  the  hy-  Yet  this  cannot 

’  .  .  ,  ,  he  the  cause  of 

pothesis  to  which  it  serves  as  a  base  is  not  less  manifestly  m  the  genome- 
contradiction  with  several  particulars  of  the  phenomena,  na. 
which  it  ought  to  explain.  In  reality,  when  several  prisms 
of  soap,  connected  together  by  intermediate  arcs,  are  ex¬ 
posed  to  the  action  of  the  pile,  there  is  no  doubt  a  partial 
insulation  with  respect  to  each  point  of  insertion  that  cor¬ 
responds  with  the  positive  effect :  but  we  cannot  thence 
conclude,  that  this  insulation  is  absolute,  since  the  negative 
pole  may  be  acted  upon  through  all  these  prisms,  and  all 
the  points  of  insertion  of  their  conducting  arcs,  so  as 
to  take  from  it  its  charge.  At  the  points  of  contact  of  the 
positive  wires  therefore  there  is  no  absolute  obstacle  to  the 
passage  of  the  electric  fluid,  and  the  hypothesis  of  an  insu¬ 
lating  coat  of  oil  falls  to  the  ground.  Besides,  in  perfectly 
dry  soap  the  positive  insulating  effect  displays  itself  the  in¬ 
stant  it  is  applied,  when  no  preceding  chemical  decomposi¬ 
tion  can  have  taken  place. 

On  this  hypothesis  too  how  we  shall  explain  the  produc-  Farther  difHcu!- 
tion  of  the  same  effect  by  the  flame  of  phosphorus  ?  Mustties  111 
we  recur  to  anew  hypothesis  to  account  for  this  single  fact, 
and  say  for  instance,  that  here  the  oxiding  action  of  the 
acid  in  the  state  of  vapour,  being  produced  with  more  ener¬ 
gy  at  the  positive  wire,  renders  it  impermeable  to  the  elec¬ 
tric  fluid  ?  But  this  hypothesis  would  be  equally  untenable, 
since  platina  wires  exhibit  the.  phenomena  of  positive  insu- 

-  •  » .  *  i ,  ■  , 

lation  as  well  as  any  other  metal ;  and  this  effect  manifests 

r  : 

itself  the  first  moment  of  contact  exactly  in  the  same  degree 
as  after  the  long-continued  action  of  phosphorus  in  ignition. 

Besides,  on  this  supposition  it  would  be  difficult  to  explain, 
why  sulphur  does  not  produce  the  same  effect. 

I  am  persuaded  therefore,  that  these  hypotheses  are  The  cause 
completely  erroneous;  that  the  cause  of  the  phenomena  we 
have  discussed  ljes  deeper,  and  is  purely  chemical ;  and  that  shown. 
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\rc  shall  not  be  able  to  explain  it,  till  these  facts  have  beeti 

more  thoroughly  studied,  than  has  yet  been  in  my  power. 

Classification  of  Meantime  1  would  propose,  for  convenience,  the  follow- 

substance*  with  jng  classification  and  nomenclature.  All  substances,  apnli- 
legard  to  dec-  °  .  ’  11 

tricity.  ed  to  the  poles  of  the  pile  are  either,  Cla^s  1,  insulutors  ; 

or  they  are  conductors.  The  latter  are  distinguishable  into, 

Class  2,  perfect  conductors ;  and  imperfect  conductors. 

The  imperfect  are,  Class  3,  bipolar  imperfect  conductors  : 

Class  4,  positive  unipolar  :  and  Class  5,  negative  unipolar. 


III. 


Inquiries  concerning  the  Oxidations  of  Iron  ;  bn  Mii.  Darso. 


•Farther  differ¬ 
ences  in  the 
oxides  of  iron 
by  sulphuretted 
iddrogen. 


I 


The  green  ox¬ 
ides  hidrVirets. 
This  explains 
their  alteration 
in  the  air. 


(Concluded from  p.^SQO  -  a 

DISSOLVED  six  grains  of  iron  in  muriatic  acid  without 
heat ;  and  at  the  same  time,  in  a  separate  vessel,  six  grains 
of  red  oxide,  which  I  saturated  with  sulphuretted  hidrogen. 
Four  hours  after  I  precipitated  both  these  solutions  by  an 
alkali,  and  I  found,  that  the  precipitates  of  the  green  so¬ 
lution  by  sulphuretted  hidrogen  passed  to  red  with  the 
greatest  rapidity.  On  pouring  off  the  supernatant  lluid, 
and  letting  water  fall  from  some  height  on  the  oxide,  it 
turned  red  immediately  ;  but  the  precipitates  of  the  other 
solution  resist  this  trial.  The  green  oxide  by  sulphuretted 
hidrogen,  redissolved  in  muriatic  acid,  precipitates  red  ;  or 
at  least  it  does  so  after  two  solutions.  The  common  green 
oxides  of  iron,  when  recent,  retain  their  colour  even  after 
being  rcdissolvcd  in  acids  five  or  six  times.  The  reason  of 
this  no  doubt  is,  that  in  the  common  green  solutions  of 
iron  the  hidrogen  combines  with  the  iron  in  the  state  of  nasr 
cent  gas,  or  very  dense,  and  forms  a  more  solid  combina¬ 
tion,  than  that  into  which  the  hidrogen  furnished  by  sul¬ 
phuretted  hidrogen  enters  with  the  red  oxide. 

If  the  green  oxides  of  iron  be  hidrurets,  as  T  suppose,  it 
is  easy  to  account  for  the  alteration,  that  the  green  salts  of 
iron  undergo  by  exposure  to  the  air.  It  is  not  to  be  won¬ 
dered  at,  that  hidrogen  combined  w  ith  oxide  of  iron  should 
be  volatilised  spontaneously  at  a  heat  above  10°  F.J. 

Almost 
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Almost  all  tlie  combinations  into  which  hidrogen  enters  are 
decomposed  in  the  same  manner,  particularly  when  they 
are  dissolved  in  water;  as  sulphuretted,  phosphuretted, 
and  carburetted  hidrog  i.  All  the  vegetable  acids  likewise 
are  decomposed  spontaneously,  when  they  are  dissolved  in 
water  :  and  alcohol  diluted  in  water  is  the  same.  The  at- 


% 

mospheric  air  has  no  more  influence  in  these  phenomena, 
than  it  has  in  those  of  fermentation  and  putrefaction.  All 
these  operations  require  open  vessels,  because  they  evolve 
dilferent  gasses,  which,  if  they  were  confined  by  any  pres¬ 
sure  whatever,  would  check  the  progress  of  the  operation. 

The  experiments  related  in  this  paper  I  consider  only  as 
the  outlines  of  a  more  extensive  and  deeper  investigation  ; 
but  as  dilferent  circumstances  have  already  obliged  me  to 
defer  this  research  for  one  twelvemonth,  and  it  is  very 
doubtful  how  much  longer  it  may  be,  before  I  shall  be  able 
to  enter  upon  it,  I  was  desirous  of  announcing  these  facts 
to  the  chemical  world. 


These  experi¬ 
ments  lead  to 
farther  inquiry. 


Corollaries  deduaible  from  (he  preceding  Facts, 

1.  All  the  oxides  of  iron  soluble  in  acids  are  red:  and  Inferences  from 
though  their  proportion  of  oxigen  varies  from  15  per  cent 

to  more  than  50,  they  are  not  distinguishable  from  each 
other  by  any  means  hitherto  employed  in  chemistry. 

2.  The  white  oxide  of  iron  is  a  salt  with  excess.of  oxide. 

3.  The  green  oxide  is  not  a  peculiar  oxide,  brf  a  hidru- 
ret,  or  a  combination  of  the  red  oxide  with  hidrogen. 

4-  The  atmospheric  air  has  no  influence  on  solutions  of 
iron,  at  least  in  the  ordinary  temperature  of  the  atmos¬ 
phere. 

5.  The  saturation  of  iron  with  oxigen  in  its  oxides  does 
not  destroy  its  magnetism,  as  hitherto  has  been  asserted. 

Every  oxide  of  iron  is  magnetic,  or  may  become  so  without 
losing  an  atom  of  oxigen. 


Note ,  referred  to,  p.  224.  It  has  long  been  observed,  Magnetism  of 

c  •  -t  j  v  , .  iron  diminished 

that  the  magnetism  o  1  iron  is  weakened  or  disappears  alto-  or  destroyed  i 

gethcr  in  its  oxides.  At  dilferent  periods  this  phenomenon  its  oxides. 
Vol.  XVII. — Supplement.  tA  has 
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This  inconsis¬ 
tent  with  some 
fiicts. 

Oxide  at  a 
maximum 
magnetic. 


has  been  differently  explained,  according  to  the  manner  !fl 
which  metallic  calces  were  considered.  Previous  to  the 
Loss  of  phlogis-  pneumatic  theory,  the  magnetism  was  ascribed  to  the  pre¬ 
sence  of  phlogiston.  After  the  labours  of  Lavoisier  had 
shewn,  that  the  formation  of  metallic  calces  was  owing  to 
the  combination  of  oxigen  with  the  metal,  chemists  naturally 
inferred,  that  the  oxigen  destroyed  the  magnetism  :  and  as 
on  the  other  hand  facts  seemed  to  prove,  that  magnetism 
was  annihilated  in  oxides  highly  loaded  with  oxigen,  it  was 
established  as  a  principle,  that  oxides  of  iron  at  a  maximum, 
or  red  oxides,  were  not  magnetic. 

This  principle,  which  does  not  agree  with  the  fact  I 
have  just  related,  embarrassed  several  philosophers  in  ex¬ 
plaining  certain  phenomena.  The  celebrated  Baron  von 
Humboldt,  who  discovered  magnetic  polarity  in  a  serpen¬ 
tine,  could  not  account  for  this  property  in  a  mineral, 
which  appeared  on  analysis  to  contain  only  superoxigenated 
This  denied  bv  oxide.  On  this  occasion  Guyton  observed,  that  the  term 
Guaon.  of  superoxigenated,  employed  by  the  Baron,  was  inaccu¬ 
rate,  for  these  two  properties  of  being  magnetic  and  super¬ 
oxigenated  were  incompatible ;  and  that  the  magnetism  of 
the  Saxon  serpentine,  and  of  otheu  minerals  which  do  not 
afford  green  oxide  by  analysis,  should  lead  us  to  suppose 
Hauy’s  mode  of  intermediate  oxidations  of  iron.  Mr.  Haiiy,  the  learned 

the°res to ra t km  natura^  philosopher,  to  whom  magnetism  is  indebted  for 
of  magnetism  very  perspicuous  elucidations,  has  likewise  suffered  himself 
heat?  °Xlde  by  to  be  led  away  by  the  chemists  ;  and,  endeavouring  to  ac- 
count  for  the  magnetism,  which  some  red  oxides  of  iron  ac¬ 
quire  when  strongly  heated,  says,  that  66  this  is  owing  to 
u  the  heat  reducing  some  particles  of  the  oxide,  at  the  same 
u  time  that  it  assists  the  magnetic  action  of  the  globe,  &c.” 

At  first  I  subscribed  to  such  respectable  authorities,  be¬ 
cause,  as  Bacon  observes,  oportet  ediscentcm  credere  ;  and 
because,  in  the  commencement  of  these  researches,  I  tried 
several  red  oxides,  obtained  from  different  solutions  of  iron, 
as  well  as  several  aperitive  saffrons  of  steel,  which  did  not 
Magr.  «nc  oxi-  give  me  the  least  sign  of  magnetism.  But  as  I  afterward 
1  muc^  perceived,  that  oxides  greatly  loaded  with  oxigen,  or  such 


as  contained  *50  or  *56. 


retained  their  magnetism,  white 

others- 


OXIDATIONS  OF  IRON. 


S31 


others  that  had  scarcely  *20  *  were  not  attractable,  I  con-  Unmagnetic 
eluded,  that  there  was  some  other  cause  acting  at  the  same  wllh  ]it* 

time  w’ith  the  oxigen,  or  perhaps  exclusively,  to  destroy 
the  magnetism.  Reflecting  on  the  circumstances,  that  pre¬ 
side  over  the  formation  of  all  these  different  oxides,  I  sus¬ 
pect,  that  in  these  phenomena,  as  in  most  of  those  to  which 
the  oxides  of  iron  give  birth,  too  much  has  been  ascribed 
to  the  influence  of  oxigen,  by  referring  to  it  effects  in  which 

it  has  no  concern.  If  the  loss  of  magnetism  in  some  red  The  magnetism 

destroyed  bv 

oxides  of  iron  be  not  exclusively  owing  to  a  state  of  extreme  division, 
division,  this  at  least  has  a  more  decided  influence  on  it 
than  the  presence  of  oxigen. 

When  the  magnetic  oxide,  of  which  I  have  spoken,  is  Concentrated 
precipitated  by  concentrated  alkalis^  and  without  the  solu-  down  Magnetic 
tion  having  been  much  diluted  by  'water,  the  precipitate  is  oxides : 
a  more  or  less  blackish  brown,  it  does  not  changa  by  dry¬ 
ing  in  the  open  air,  and  it  is  decidedly  magnetic.  If,  on  dilute  solutions 
the  contrary,  the  solution  and  the  alkali  be  diluted  withdonot* 
water,  which  has  been  boiled  a  long  time  to  remove  every 
suspicion  of  superoxidation,  the  precipitate  is  red,  like  all 
those  called  oxides  at  a  maximum  ;  and  if  it  be  dried  in  the 
open  air,  or  by  a  gentle  heat,  like  the  preceding,  it  gives 
no  signs  of  magnetism.  Now  we  cannot  ascribe  this  differ¬ 
ence  of  colour  and  of  magnetism  to  a  different  proportion 
of  oxigen ;  for  if  we  try  the  experiment  with  two  equal 
parts  of  oxide,  we  shall  find,  that  the  weight  of  the  red 
oxide  is  the  same  as  that  of  the  magnetic.  The  difference  of 
magnetism  therefore,  like  that  of  colour,  depends  on  the 
difference  of  density,  or  the  greater  or  less  distance  be¬ 
tween  the  particles  of  the  two  precipitates. 

In  fact,  when  the  solution  is  concentrated,  the  particles  This  is  owing  to 

of  the  oxide  touch  each  other,  or  at  least  are  much  nearer  the  state  aP~ 
,  ,  .  ,  i  .......  i  proximation  of 

together,  than  -when  the  solution  is  diluted  with  water :  the  particles, 

and  this  difference  of  approximation  is  in  the  ratio  of  the  which  1S  in  the 

,  .  .  .  inverse  ratio  of 

bulk  of  the  two  solutions,  since  the  distribution  of  the  oxide  the  quantity  of 

in  both  cases  is  uniform.  Let  us  suppose,  that  the  differ-  the  menstru~ 

ence  of  approximation  be  in  the  ratio  of  one  to  ten ;  or, 

•  Those  obtained  from  the  green  solutions,  of  which  I  have 
spoken  in  the  course  of  this  Paper.  See  p.  273. 


Z2 
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which  amount  to  the  same  thing,  that  the  thickness  of  thfr 
columns  of  fluid  separating  the  particles  is  Ts  of  a  line  in 
the  concentrated  solution,  and  a  line  in  that  diluted  with 
water;  what  will  happen,  if  a  drop  of  alkali  fall  on  any 
point  of  the  concentrated  solution  ?  The  alkali  will  deter¬ 
mine  the  precipitation  of  a  certain  number  of  particles  of 
oxide,  which  will  be  at  first  T'^  of  a  line  from  each  other, 
as  when  they  were  combined  with  the  acid  :  but  their  spe¬ 
cific  gravity,  assisted  by  the  pressure  of  the  atmosphere 
and  of  the  solution,  will  be  capable  of  overcoming  the  re¬ 
sistance  opposed  to  their  approximation  by  the  little  column 
of  liquid  that  separates  them.  This  is  the  reason  why  the 
precipitate  is  blackish,  retains  its  magnetism,  and  at  the 
expiration  of  a  few  minutes  is  insoluble  in  cold  muriatic 
acid. 

In  the  solution  greatly  diluted  with  water,  though  the 
alkali  determines  the  precipitation  of  an  equal  number  of 
particles,  and  though  their  specific  gravity  and  pressure  act 
in  the  same  manner,  as  the  resistance  opposed  to  them  by 
the  columns  of  fluid  is  ten  times  as  great,  their  approxima¬ 
tion  cannot  be  so  complete.  Hence  the  difference  of  co¬ 
lour,  absence  of  magnetism,  and  facility  of  solution  in 
acids. 

The  case  is  the  Besides,  when  extremely  fine  filings  of  iron  are  calcined, 
MesVy'ciuer'a-  an<^  divided  by  trituration  in  the  course  of  the  operation, 
ticn,  till  they  have  taken  up  15  per  cent  of  oxigen,  we  obtain  a 

very  fine  red  powder,  much  less  magnetic  than  oxides  with 
30  or  40  per  cent,  obtained  by  the  common  process;  that 
is  to  say,  with  common  iron  filings  not  triturated  during 
the  course  of  the  process. 

and  red  oxides  Finally,  the  red  precipitates  of  solutions  of  iron,  and 

vhen  rendered  mos£  0f  the  aperitive  saffrons,  after  they  have  been  well 
jnctic  by  *  ~ 

heat.  dried,  exhibit  no  signs  of  magnetism.  But  if  they  be  ex¬ 

posed  to  a  strong  fire  for  some  time,  their  bulk  diminishes, 
their  colour  is  heightened,  and  they  are  decidedly  magnetic. 
Now*  we  cannot  say  here,  that  the  magnetism  is  owing  to  a 
loss  of  oxigen,  since  the  experiments  of  Proust,  and  more 
recently  those  of  Berthollet,  have  proved  that  these  oxides, 
exposed  to  the  strongest  heat  of  our  furnaces,  do  not  give 
*  »ut  an  atom  of  oxigen.  To  the  same  approximation  is  to 

be 


OXIDATIONS  OF  IRON. 


333 


be  ascribed  the  conversion  of  red  crayons  into  magnets, 
related  by  IlTuy  in  his  elementary  Treatise  on  Natural  Phi¬ 
losophy;  and  the  magnetic  polarity,  that  displays  itself  in 
all  the  oxides  of  iron  heated  before  the  blowpipe,  observed 
by  Mr.  Lelievre. 

Besides  the  weakening  of  magnetism  by  division,  and  That  magne- 

.  '  tism  must  be 

even  the  complete  suspension  of  its  effects,  are  consequences  weakened  by 

of  our  theory  of  magnetism.  Though  I  am  nut  acquainted  m  nute  division 
J  s  .  T  .  of  the  substance 

with  any  accurate  experiments,  which  prove,  that  magne-  deducted  from 

tism  acts  in  the  direct  ratio  of  masses,  a  number  of  facts  the  theory. 

attest,  that  it  is  subjected  to  this  law*.  Every  one  knows, 

that  under  similar  circumstances  a  magnet  eight  inches  long 

and  an  inch  thick  is  more  powerful  than  another  of  half 

these  dimensions.  The  two  hypotheses,  that  account  for 

the  magnetism  of  th?  earth,  rest  likewise  on  this  law:  for 

it  is  in  consequence  of  the  magnitude  of  their  mass,  that 

the  action  of  the  magnetic  nucleus,  or  of  mines  of  iron, 

extends  to  such  prodigious  distances.  Without  supposing 

this  law,  we  cannot  accountdfor  this  phenomenon.  Thus, 

all  other  circumstances  being  equal,  a  grain  of  iron  will 

have,  a  hundred  times  the  magnetic  power  of  of  a  grain, 

a  thousand  times  that  of  jn'o's  °f  a  grain,  aT)d  so  on  :  and 

the  imagination  can  easily  conceive  a  subdivision,  by  which 

the  magnetic  power  of  a  grain  of  iron  w  ould  be  so  divided, 

and  its  sphere  of  action  so  shortened,  that  the  magnetism  of 

each  particle  should  not  only  be  unable  to  pervade  the 

space  that  separates  it  from  another,  but  even  to  exhibit 

any  signs  of  magnetism,  when  brought  iuto  contact  with  a 

magnet.  An  example  w  ill  elucidate  this. 

Suppose  I  present  the  north  pole  of  a  needle  to  a  particle  Thisillustrate4 
of  iron  filings.  The  austral  fluid  of  this  particle  will  place 
itself  at  the  extremity  nearest  the  needle,  while  its  boreal  fluid 
will  be  expelled  to  the  opposite  extremity.  But  as  there  is  a 
sufficiently  appreciable  difference  between  the  distanceat  which 
the  north  poleof  the  needle  acts  on  the  two  fluids  of  the  particle 
of  iron,  the  south  energy  of  this  w  ill  overcome  the  north,  and 
through  this  preponderance  it  will  approach  the  needle. 

*  And  even  though  this  law  should  be  slightly  modified  in  some 
way,  the  effects  of  this  modification  w'ouid  be  of  little  account  in 
the  present  discussion. 
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heat. 

Whether  oxi- 
gen  may  weak¬ 
en  magnetism 
is  not  determin 
ed. 


A  curvilinear 
saw  very  desira¬ 
ble 


Now  let  us  continue  to  subdivide  this  particle,  till  the  dis# 
tance  betw»een  the  two  poles  of  its  molecules,  brought  into 
contact  with  the  needle,  shall  be  so  small,  that  the  seats  of 
the  two  poles  shall  be  as  we  may  say  compounded  together  : 
the  difference  between  the  attraction  and  repulsion  will  then 
become  inappreciable,  and  the  molecule  will  give  no  signs 
of  magnetism. 

It  may  be  said,  that  this  development  of  magnetism  in 
oxides  strongly  heated  is  rather  owing  to  the  action  of  the 
heat  weakening  the  coercive  power  that  opposes  the  mag¬ 
netism.  But  beside  that  this  coercive  power  is  not  a  fact 
so  certain  as  the  approximation,  that  these  oxides  undergo 
whenever  they  become  magnetic,  it  can  account  only  for 
part  of  the  phenomena,  since  in  oxides  by  precipitation, 
which  can  be  obtained  magnetic  at  pleasure,  heat  has  no 
concern. 

For  the  rest,  whatever  be  the  cause  of  this  phenomenon, 
it  is  proved,  that  oxides  saturated  with  oxigen  are  magne¬ 
tic,  or  at  least  may  become  so  without  losing  an  atom  of 
oxigen.  I  do  not  however  mean  to  assert,  that  a  given 
quantity  of  iron  saturated  with  oxigen  retains  the  same 
magnetic  power  as  it  possessed  before  it  was  oxigenized  : 
for  on  this  subject  I  have  made  no  experiments. 


IV. 

Etesci'iptwn  of  a  Curvilinear  Saw ,  invented  by  John  Trotter, 
Esq. ,  of  Soho  Square ,  from  whom  the  following  Com¬ 
munication  was  received 

Gentlemen, 

With  the  view  of  obviating  many  difficulties  and  ex¬ 
penses,  which  have  long  attended  the  operations  of  those 
requiring  curvilinear  sawing  in  their  trade,  and  of  public 
bodies  connected  with  those  trades,  through  the  licentious 
and  refractory  conduct  of  sawyers,  it  has  been  represented 
$o  me  as  a  measure  extremely  desirable,  to  adopt  more  ge- 

*  From  the  Transactions  of  the  Society  of  Arts,  d:c.  for  1806,  who 
votod  their  gold  medal  to  Mr.  Trotter  for  this  invention. 
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nerally  mechanical  powers,  could  such  be  discovered  as 
would  preclude  much  mystery  and  manual  labour. 

Considering  the  subject  in  a  national  point  of  view,  as 
connected  with  our  naval  yards  in  the  formation  of  timber; 
with  our  military  departments,  in  respect  to  wheels  of 
every  description ;  with  our  whale  and  herring  fisheries; 
our  public  and  private  breweries  and  distilleries ;  our  East 
and  West  India  Companies,  and  other  bodies  depending  on 
cooperages,  as  wrell  as  other  minor  trades  peculiarly  liable 
to  the  evils  complained  of ;  I  invented  a  curvilinear  saw  , 
which,  with  little  aid  of  the  most  ignorant  labourer,  an¬ 
swers  every  purpose. 

Having  effected  these  ends,  suffer  me  to  solicit  the  honour 
of  your  acceptance  of  a  model,  together  with  a  drawing  of 
my  saw,  sufficiently  accurate  for  the  use  of  those  in  remote 
situations  to  work  by,  who  may  wish  to  use  or  make 
them. 


on  several  nati* 
onal  accounts. 


I  have  the  honour  to  be, 

Gentlemen, 

Your  most  obedient  and  most  humble  Servant, 


JOHN  TROTTER, 


Soho  Square ,  Sept.  12,  1805. 

To  the  Society  for  the  Encouragement 
of  Arts,  &c. 
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Reference  to  the  Engraving  of  Mr.  Trotter's  Curvilinear 

Saw.  Plate  X. 

Fig.  1.  Represents  a  bird’s  eye  view  of  the  saw  and  ma*  Descripti®n 
chinery.  The  dotted  lines  show  the  spindle  «,  moving  on  one‘ 
two  centres  by  b,  having  at  one  end  a  pulley  c,  and  at  the 
other  a  concave  saw  d  (with  a  corresponding  convexity  to 
the  curve  required  to  be  sawed,)  secured  on  the  convex  side 
by  a  collar,  and  on  the  concave  side  by  a  loose  collar,  and 
acrew  nut. 

e,  e,  Two  grooved  plates,  admitting  through  the  top  of 
the  bench  and  fence  /,  screw  bolts  fastened  by  thumb  nuts, 
by  means  of  which,  and  a  parallel  motion  «*,  the  fence  f  ifi 
regulated,  and  consequently  the  conductor  h  of  the  wood  i 
admits  it  to  be  sawed  through,  as  represented  in  the  dotted 
line  at  any  part  required. 

Z  4  The 


bookbinder’s  cutting  tres#. 

The  fence,  conductor,  and  saw,  must  all  be  curved  alike; 
but  to  saw  in  smaller  circles,  with  the  same  saw  and  at  the 

•  _  ^  r> 

same  time  square  at  the  face  of  the  bench,  a  steel  slider 
k ,  regulated  by  two  screws,  is  made  to  press,  as  occasion 
may  require,  on  the  convex  side  of  the  saw,  and  raise  the 
■vertical  line  of  it  to  a  right  angle  with  the  bench  ;  other¬ 
wise  the  top  of  the  bench  itself  must  receive  the  same  in¬ 
clination  to  the  vertical  line  of  the  fixed  saw. 

Fig.  2.  Is  a  front  view  of  the  saw  and  bench,  in  which 
the  teeth  of  the  saw  are  mort;  clearly  shown. 

Fig.  3.  An  end  view  of  the  same  machinery. 

Fig.  4.  Shows  the  saw,  axle,  and  pulley,  all  made  of 
iron  or  steel,  and  separated  from  the  frame. 


— 
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Account  of  a  Bookbinder' s  Cutting  Press ,  for  which  Fifteen 
Guineas  were  voted  to  Mr.  James  Hardie,  of  Glasgow ?> 
by  the  Society  of  Arts  *. 

SIR, 

The  more  I  HAVE  herewith  sent  a  model  of  an  improved  press  for 
the  con'inion '*  bookbinders,  the  invention  of  Mr.  James  Hardie,  book- 
and  saves  time,  binder,  Glasgow.  The  inventor  claims  no  other  merit 
than  that  of  having  simplified  the  common  press,  ren¬ 
dered  it  more  powerful,  and  adapted  it  to  work  more  eco¬ 
nomically;  or,  in  other  words,  to  save  time  to  the  work- 
Generally  used  rnan.  It  has  been  found  so  superior  to  the  press  in  com- 
at  Ed.nonrgh  mon  that  ap  the  bookbinders  in  Glasgow  and  Edin- 


and  Glasgow. 


burgh  are  adopting  it.  This  is  perhaps  the  best  proof  that 
can  be  given  of  its  utility.  The  inventor  has  received 
certificates  from  the  bookbinders  alluded  to,  which  will  be 
sent  to  the  Society,  if  they  think  the  press  worthy  of  their 
notice.  Mr.  Hardie,  in  desiring  me  to  submit  the  model 
to  the  inspection  of  the  Society,  has  in  view  chiefiy  to  be¬ 
nefit  the  bookbinders  in  places  remote  from  his  residence, 
an  object  which  he  thinks  cannot  be  so  well  attained  in 
any  other  way,  as  by  the  publicity  which  the  Society  is 
able  to  give  to  improvements  deserving  of  its  notice. 

*  From  their  Transactions  for  180C. 
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The  improvement  of  this  simple  instrument  has  cost  Mr. 

ITardie  much  time,  and  even  expense  ;  and  he  will  be  glad 
to  receive  any  remuneration  from  the  Society  which  they 
may  think  his  invention  deserves. 

I  am.  Sir, 

Your  most  humble  Servant,  * 

A.  TILLOCII. 

To  C.  Taylor,  M.  D. 

Twenty-three  persons  testified  by  their  signatures  and 
subscriptions  to  Mr.  Hardie  their  approbation  of  his  Cut¬ 
ting  Press.  ' 

Reference  to  the  Engravings  of  Mr.  J.  Hardie* s  Book¬ 
binder's  Cutting  Press.  Plate  X.  Fig.  5. 

The  principal  difference  between  this  and  the  press  which  Description  of 
has  been  from  time  immemorial  employed  by  the  book-  ^ 
binders  consists  in  effecting  the  business  by  one  iron 
screw,  instead  of  two  wooden  ones  formerly  used.  This 
screw  works  in  a  nut  let  into  and  screwed  to  the  top 
piece  A,  its  lower  end  working  in  a  collar,  screwed  to  the 

moving  piece  B,  sliding  in  grooves  within  the  twTo  sides  of 

»  «  < 

the  frame.  CC  are  the  guides  for  the  plough,  as  in  the 
common  press. 


VI. 


On  Blende ,  and  some  other  Articles ;  by  Professor  Proust*. 

flPl' 

JL  HAT  zinc  is  incapable  of  disputing  oxigen  with  eharcoal,  The  zinc  in 
is  a  known  fact:  and  the  same  maybe  said  of  sulphur.  not  an 

Consequently,  if  blende  contain  oxigen,  it  must  yield  it  to 
the  action  of  charcoal. 

1  kept  a  mixture  of  transparent  yellow  blende  and  fir 
charcoal  at  a  red  heat  for  an  hour,  but  I  did  not  find  the 
.slightest  indication  of  sulphurous  acid.  The  mixture  being 
washed,  to  separate  the  charcoal,  left  the  blende  behind, 
which  had  undergone  no  change.  Where  then  is  the 
oxigen  of  blendes? 

*  Journal  de  Physique,  Vol.  LXIV.  p-  150,  Feb.  1807. 
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and  the  m«tal 
in  it  saturated 
with  sulphur. 


Artificial  sul- 
phuret  of  zinc, 


$8  parts  sul¬ 
phur  to  100  of 
zinc. 


Transparency 
of  a  sulphuret 
no  proof  that 
the  metal  is 
oxided. 
Sulphuret  of 
arsenic. 


I  hare  heated  redhot  a  hundred  parts  of  the  same  blende 
with  as  much  sulphur;  and,  when  the  operation  was  ended, 
it  had  not  increased  a  single  grain,  or  even  changed  colour. 
Hence  wc  may  conclude,  first,  that  the  metal  in  blende  is 
saturated  with  sulphur;  and  secondly,  that  it  is  free  from 
oxigen,  otherwise  the  sulphur  is  a  combustible,  which 
would  have  taken  its  oxigen  from  it.  The  following  ex¬ 
periment  does  not  allow  me  to  doubt  this. 

I  heated  together  a  mixture  of  sulphur  and  puro  oxide  of 
zinc,  a  hundred  and  twenty-five  grains  of  each  :  the  pro¬ 
duce  was  a  hundred  and  thirty-six  grains.  Apprehensive 
however,  that  it  might  not  be  saturated,  I  heated  it  with 
fresh  sulphur,  by  which  it  was  increased  to  a  hundred  and 
thirty-eight  grains.  On  heating  it  with  sulphur  a  third 
time,  it  did  not  go  beyond  a  hundred  and  thirty-eight.  I 
repeated  the  experiment  twice  more,  and  the  product 
stopped  at  a  hundred  and  thirty-eight  grains.  Hence  we 
may  infer,  if  there  were  no  mistake,  that  38  parts  of 
sulphur  took  the  place  of  25  of  oxigen,  that  were  con¬ 
densed  in  the  oxide.  It  would  be  superfluous  to  say,  that 
this  process  evolved  torrents  of  sulphurous  gas. 

Morveau  is  I  believe  the  first,  who  reproduced  sulphuret 
of  zinc  by  heating  its  oxide  with  sulphur.  The  artificial 
blende  remains  pulverulent:  but  it  appears  to  me  by  Mor. 
veau’s  account,  that  it  is  capable  of  being  melted  by  a 
strong  heat.  Blende  is  transparent;  hence,  they  say,  its 
metal  must  be  oxided.  But  the  sulphurets  of  mercury  and 
of  arsenic  are  transparent  likewise ;  yet  they  are  free 
from  oxigen.  The  sulphuref  of  arsenic,  I  know  not  whe*» 
ther  I  have  mentioned  the  fact,  supports  any  temperature 
to  which  you  choose  to  expose  it,  without  affording  any 
indication  of  sulphurous  gas,  or  losing  its  transparency. 
Arsenic  acid  or  oxide  gives  out  sulphurous  gas  in  abundance, 
when  heated  with  sulphur,  and  affords  a  transparent  sui- 
phuret,  similar  to  that  produced  by  the  metal  itself.  These 
compounds  therefore  contain  uo  oxigen  ;  and  consequently 
transparency  is  no  argument  for  the  oxidation  of  a  sulphu- 
Tet.  But  why  should  zinc  refuse  to  unite  directly  with 
sulphur?  I  confess  I  see  no  reasou  for  it.  I  had  intended 
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to  treat  zinc  with  cinnabar,  and  other  sulphurcts;  but  dif¬ 
ferent  objects  have  prevented  me. 

The  sulphuret  of  zinc  is  frequently  concealed  by  foreign  Different  eo- 
oxides  and  sulphurets:  hence  red,  black,  ash-coloured, 5ours  do  not 
green,  and  other  blendes,  of  which  so  many  species  have  cies  in  tirades, 
been  made.  Now  this  is  precisely  the  same,  as  if,  in  the 
natural  history  of  wool,  different  species  were  to  be  made 
of  those  that  are  dyed  red,  black,  gray,  or  green. 

There  are  blendes  coloured  by  red  oxide  of  iron,  which  Blackblendes 

appear  black;  but  their  powder  is  red.  These  may  be o^ideof Lx>iu^ 

analysed  by  muriatic  acid,  which  will  cause  the  iron  to 

descend  to  its  minimum  of  oxidation,  on  account  of  the 

sulphuretted  hydrogen  formed  during  their  solution.  We 

should  be  aware  of  this,  that  wre  may  not  suppose  the 

oxide  to  be  at  a  minimum,  where  nature  has  placed  only- 

oxide  at  a  maximum. 

There  are  some  that  contain  lead  in  the  state  of  oxide,  Blendes  with 
or  of  sulphuret.  If  these  be  exposed  to  the  action  ofieud- 
muriatic  acid,  the  whole  of  the  lead  is  found  in  the  solu¬ 
tion:  but  if  oxigenized  muriatic  acid  be  used,  we  must 
look  for  the  lead  in  the  residuum  only.  The  reason  of  this 
is  obvious;  the  sulphur  of  the  blende,  being  acidified,  pre¬ 
cipitates  the  lead  iu  the  state  of  sulphate. 

M- 

llidrosulpliurct  of  Zinc. 

Sulphuretted  hidragen  precipitates  zinc  from  its  solutions  Hidrosulplmrei 
in  a  yellowish  white  powder,  which  is  a  hidrosulphuret. 0i Zljac* 

This  precipitation  however  is  limited.  Whpn  the  acid  is 
freed  from  a  considerable  portion  of  the  oxide,  so  as  to  be 
in  excess,  it  disputes  the  remainder  with  the  hidrogen,  and 
the  precipitation  stops.  It  is  necessary  therefore,  to  add  a 
little  potash,  to  neutralize  this  excess.  The  alkaline  hidro- 
sulphurets  produce  the  same  precipitate.  The  nitric  acid 
acts  with  vehemence  on  this  hidrosulphuret,  burning  its 
hidrogen,  and  part  of  its  sulphur.  Muriatic  acid  applied 
cold  expels  the  sulphuretted  hidrogen  in  abundance.  This 
hidrosulphuret  at  a  red  heat  gives  out  water  and  sulphurous 
acid,  and  is  converted  into  a  simple  sulphuret,  or  blende. 

The  sulphuret  of  zinc,  whether  native  or  artificial,  yields 
sulphuretted  hidrogen  ;  w  hich  however  is  not  an  educt,  bpt 
a  product.  ' 
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Ambergris . 

Yellow  amber-  This  piece  was  found  on  the  coast  of  Brasil.  It  is  of  the 
fu.S  1  1  d  colour  of  honey;  very  homogeneous  in  its  texture;  and 

free  from  those  fragments  or  beaks  of  the  cuttlefish,  that 
are  interspersed  in  the  ash-coloured  amber  of  the  shops.  Al¬ 
cohol  dissolves  it  entirely,  except  a  few  slight  pellicles. 
This  solution  is  curdled  by  water.  Evaporated  it  leaves 
a  yellow  substance,  which  softens  and  burns  like  a  resin ; 
swims  on  a  solution  of  potash,  which  dissolves  but  a  few 
atoms  of  it;  and  gives  out  no  smell  of  ammonia.  The  fra¬ 
grance  of  this  purified  resin  is  still  that  of  the  amb^rgrise 
itself.  Exposed  to  distillation  it  melts  quietly,  without 
swelling  up,  and  yields  a  thick,  yellow'  oil,  which  swims 
on  water.  It  is  accompanied  with  some  indications  of  an 
acid:  but  what  is  astonishing  is  the  ambergris  scent  of  this 
oil. 

Cochineal. 

Cochineal  add.  The  powder  of  this  insect  has  always  seemed  to  me  to 

Its  colouring  have  an  acid  taste.  I  know  not  whether  it  be  the  effect  of  the 
jtjauer  precipi¬ 
tated  wuh  lime,  action  of  air  on  any  of  its  principles.  Lime  water  pre¬ 
cipitates  its  colouring  matter  completely,  and  the  result  is  a 
but  obtainable  lake,  on  which  alcohol  has  no  action.  To  obtain  the  pure 

more  pure  with  coi0uring  principle,  we  should  decompose  this  lake  :  but  as 
oxide  of  tm  oi  °  1  1  , 

lead.  the  white  oxides  of  tm  and  of  lead  likewise  saturate  them¬ 

selves  with  it  readily,  we  may  obtain  it  still  more  pure  from 
these  by  means  of  sulphuretted  hidrogen,  than  by  employ¬ 
ing  acidc.  I  believe  the  colouring  principle  of  kermes 
likew  ise  precipitates  with  lime. 


Jtesin  of  gall. 


Ox  gall. 

Acids  precipitate  from  this  a  resin,  which,  after  it  has 
been  well  washed  in  boiling  water,  may  be  drawn  into 
threads  like  boiled  turpentine.  When  dry,  it  is  semitrans¬ 
parent,  greenish,  melts  with  the  gentlest  heat,  and  on 
burning  coals  exhales  a  smoke  that  has  somew  hat  of  a  fra¬ 
grant  smell.  Alcohol  dissolves  it,  without  leaving  any 
residuum;  and  water  precipitates  this  solution.  Oxigenized 
muriatic  acid  whitens  it  with  the  assistance  of  a  gentle  heat. 
It  remains  in  complete  fusion,  after  having  given  out  some 

moisture : 
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moisture:  and  a  strong  heat  causes  it  to  rise  in  the  form  of 
a  thick  oil,  the  smell  of  which  is  that  of  an  animal  sub¬ 
stance,  and  unpleasant.  A  little  carbonate  of  ammonia 
accompanies  it.  It  leaves  very  little  coal.  But  what  dis-  Soluble  in 
tinguishes  it  from  the  aromatic  vegetable  resins  is  its  great alkalis- 
solubility  in  the  weakest  alkalis.  Acids  separate  it  from 
these  without  alteration,  and  it  may  be  drawn  out  into  Not  always 
threads  as  before;  so  that  we  cannot  deny  it  the  principal  same, 
characters  of  resins,  but  it  is  not  always  the  same.  I  have 
obtained  some  from  gall,  which  was  soft,  semifluid,  or  in¬ 
capable  of  assuming  the  consistency  of  the  preceding. 

To  obtain  this  resin  pure,  we  must  begin  with  passing  Mode  of  ob- 
dried  gall  through  alcohol,  to  separate  its  albuminous  por-  ta*ninS  11  Pure» 
tions.  These  occasion  the  putrefaction  of  gall  when  kept:  and  preserving 
but  the  extract,  passed  through  alcohol,  and  evaporated  to  §al^  Pu~ 
the  consistence  of  a  sirup,  is  no  longer  susceptible  of  alte¬ 
ration  ;  and  it  is  in  this  state  I  keep  it  for  my  lectures*. , 


VII.  .  , 

Remarks  on  the  Structure  of  Mount  Jura ,  from  a  con - 
siderable  Number  of  Heights  taken  by  the  Barometer , 
and  extended  through  France  to  the  Sea  ;  by  Mr.  And. 
de  Gy,  Member  of  the  Academy  of  Cassel ,  fyc.  + 5> 

i.The  four  loftiest  summits  of  the  first  chain  of  the  Jura  First  chain  of 
are  nearly  on  a  level,  as  is  their  base,  the  lake  of  Geneva,  raount  Jura, 
on  a  length  of  twelve  leagues. 

The  summits  of  the  Suchetand  Sueheron,  which  rise  from 
the  western  extremity  of  the  lake  of  Neufchatel,  six  leagues 
from  the  preceding,  are  30  toises  lower.  The  other  sum- 

*  An  ingenious  artist,  Mr.  J.  Clark,  in  his  Instructions  for  Draw¬ 
ing  and  Painting  in  Water  Colours,  observes  that  gall,  which  it  is 
frequently  necessary  to  add  to  a  tint,  when  it  will  not  adhere  uni¬ 
formly  to  the  paper,  from  any  slight  greasiness  of  its  surface,  will 
keep  much  better,  if  it  be  boiled  a  little.  This  no  doubt  is  owing 
to  the  coagulation  and  separation  of  the  albuminous  matter  by  heat, 
conformably  to  the  remark  of  Professor  Proust.  W.  N. 
t  Journal  des  Mines  Vol.  XVIII.  p.  430. 
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ttits  continue  diminishing  to  the  Rhine;  but  to  the  Lebre¬ 
berg,  five  leagues  below  Solcu re,  or  through  a  space  of  25 
or  30  leagues,  they  decrease  almost  imperceptibly,  as  docs 
their  base.  In  this  interval  indeed  the  summit  of  the  Chas- 
serale  is  not  above  40  toises  lower  than  the  four  highest; 
but  from  the  Lebreberg  to  the  Rhine  the  declivity  is  more 
rapid. 

The  plains  or  table-lands,  that  form  the  western  foot  of 
this  first  chain  of  the  Jura,  likewise  diminish  in  height  pro¬ 
portionally  to  the  mountains,  and  in  the  same  direction. 

Second  chain.  2.  The  highest  summits  of  the  second  chain  of  the  Jura 
continue  nearly  on  a  level  with  each  other  as  far  as  the 
Stierberg,  opposite  the  Lebreberg,  a  distance  of  20  or 
25  leagues:  but  thence  to  the  Rhine  they  also  lower  more 
rapidly,  like  those  of  the  first  chain. 

Thirdchain.  3.  The  highest  summits  of  the  third  chain  are  nearly  on 
a  level  with  each  other  throughout  its  whole  length,  which 
is  30  or  35  leagues. 

Fourth  chain.  4.  The  highest  summits  of  the  fourth  chain,  which  are 
nearly  in  a  right  line  from  Estival,  four  leagues  north  of 
Moirans,  to  St.  Hippolytus,  a  distance  of  20  or  25  leagues, 
are  likewise  nearly  on  a  level ;  but  those  to  the  south  of 
Estival,  and  to  the  west  of  the  above  line,  follow  the  in¬ 
clination  of  the  rivers. 

There  are  several  large  plains  that  intersect  this  chain, 
particularly  above  Ornans  and  Villafans.  These  plains  are 
nearly  level  throughout. 

Fifth.  5.  The  fifth  chain  is  very  similar  to  the  fourth. 

Sixth,  or  lowest  6.  The  lowest  chain  of  the  Jura  is  about  60  leagues  in 

chaJn*  length.  Its  loftiest  summit  is  that  calk'd  the  liaut  des  Tron - 

chats ,  three  leagues  east  of  Porcntrui.  From  this  point 
fhe  other  summits  diminish  on  both  sides,  according  to  the 
course  of  the  rivers.  There  is  no  great  difference  from  the 
mountain  of  St.  Ursane  to  the  Mont  deTrieve,  two  leagues 
north-east  of  Beaume:  they  afterward  diminish  more,  and 
remain  on  a  level  with  each  other  to  the  mountain  of 
Pouillat,  three  leagues  north-cast  of  Bourg-cn-Bresse,  that 
is  for  35  or  40  leagues. 

The  plains  at  the  eastern  foot  of  the  last  summits  are 
also  nearly  on  a  level  with  each  other,  particularly  from 
Orgelet  to  Cernans,  above  Sulins. 


From 
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From  this  arrangement  it  follows,  that  the  whole  of  the  The  whole 
Jura  forms  an  amphitheatre  of  60  leagues  long,  by  12  or  14  ^[nh^re"1* 
broad,  the  steps  of  which,  or  chains  of  mountains,  that 
rise  above  one  another  in  a  line  from  north-east  to  south¬ 
west,  arc  level,  each  almost  throughout  its  whole  length. 

7.  In  the  chain  that  separates  the  waters  that  fall  into  Chain  that 

the  two  seas,  the  loftiest  summits,  except  the  Haute- Joux  riverl^ofFTance* 
l’Aiguillette,  are  in  the  neighbourhood  of  Dijon.  From 
this  point,  following  the  chain  to  the  south-w'est,  the 
highest  summits  are  nearly  on  a  level;  but  the  other  sum¬ 
mits  of  this  chain  decline  to  the  north-east. 

Dijon  and  Besan^on  are  level  with  each  other,  and  the 
highest  summits  in  the  neighbourhood  of  these  two  cities, 
separated  by  a  plain  of  14  or  15  leagues  and  a  few  hills, 
are  likewise  on  a  level.  The  summit  called  Tasselot,  the 
highest  near  Dijon,  is  306  toises  above  the  sea :  the  rocks 
of  Montfaucon,  the  highest  near  Besan^on,  are  303  toises 
above  the  sea.  The  other  summits  to  the  south-west  of 
Dijon  and  of  Besampon,  in  the  tw  o  chains  in  which  these 
cities  are  situate,  are  likewise  on  a  level  in  their  other 
corresponding  points  on  each  side  of  the  Saone,  at  12  or 
13  leagues  distance,  and  in  a  length  of  20  leagues. 

8.  If  all  the  valleys  w  ere  filled  up  to  the  height  of  the  General  level 
summits  of  the  mountains  that  border  upon  them,  from  the[!om  Havr! to- 
sea  to  the  tops  of  the  Alps,  a  very  gently  inclining  plane  the  Alps, 
would  be  formed.  For  instance,  if  a  right  line  were  drawn 

from  Havre  to  the  loftiest  summits  of  the  mountains,  that 
form  the  groupe  of  St.  Gotthard,  it  would  cut  the  inter¬ 
mediate  chains  of  mountains  nearly  at  right  angles,  passing 
two  leagues  south  of  Paris,  between  Langres  and  Dijon, 
five  leagues  north-east  of  Besan^on,  two  leagues  north  of 
Neufchatel,  and  a  little  to  the  west  of  Berne. 

This  line  would  be  160  of  the  old  common  French  leagues 
in  length  [445  miles],  and  the  whole  ascent  would  be  only 
1750  toises  [3733  yards],  the  height  above  the  sea  of  the 
Glaetscherberg*,  the  loftiest  summit  of  these  mountains ; 
so  that  if  the  declivity  were  uniform,  it  would  be  a  little 

*  The  height  here  given  is  not  from  actual  measurement,  but 
estimated  from  a  compaiison  with  them  that  were  measured. 
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less  than  11  toises  per  league.  But,  as  the  whole  slope  is 
not  uniform,  to  give  a  more  accurate  idea  of  it,  we  may 
divide  the  1G0  leagues  into  five  unequal  portions,  each  of 
which  would  have  a  nearly  uniform  slope. 

1st.  From  Havre  to  the  chain  that  separates  the  waters 
falling  into  the  two  seas,  taken  near  Dijon,  a  length  of 
95  leagues,  w ith  300  toises  elevation  above  the  sea,  which 
would  give  an  ascent  of  three  toises,  one  foot,  four  inches, 
in  every  league. 

2d.  From  these  summits  to  those  of  the  lowest  chain  of 
the  Jura,  beyond  Besan^on,  at  both  which  places  the  height 
above  the  sea  is  the  same,  making  a  horizontal  line  of  23 
leagues. 

3d.  From  the  highest  summits  near  Besan^on  to  those  of 
the  highest  chain  of  the  Jura,  at  Casscrale,  two  leagues 
north  of  Neufchatel,  a  distance  of  12  leagues,  with  550 
toises  difference  of  elevation,  giving  4544  toises  rise  in  a 
league. 

4th.  From  the  loftiest  summits  of  the  highest  chain  of 
Jura  to  those  of  the  lowest  chain  of  the  Alps,  south-east  of 
Berne,  a  distance  of  15  leagues,  with  200  toises  difference 
of  elevation,  giving  13  toises  two  feet  rise  in  a  league. 

5th.  From  the  summits  of  the  lowest  chain  of  the  Alps 
to  the  highest  of  those  of  St.  Gothard,  15  leagues  distance, 
and  700  toises  of  elevation,  being  a  rise  of  4t>  toises  four 
feet  in  a  league. 


Some  Miner alogical  and  Geological  Observations ,  made  in 
the  Lie  of  Arran;  by  the  Rev.  Jamas  Headrick*. 

DVANCING  along  the  north  shore  of  the  island  from 
Loch  Ransa,  the  first  remarkable  tiling  that  occurs  is  at 
Craig-na-Srone  (Mose  Rock ,)  where  the  secondary  strata 
are  seen  resting  upon  the  micaceous  schistus.  The  first 

*  from  that  Gentleman’s  View  of  the  Mineralogy,  Agriculture, 
Manufactures,  and  Fisheries,  of  the  Island  of  Arran. 
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stratum  of  this  kind  is  St  sort  of  chalky  limestone,  which  Calcareous 
contains  rounded  pieces  of  quartz,  fragments  of  schistus, 

&c.,  so  as  to  constitute  a  species  of  pudding  stone.  Many 
parts  of  the  stratum  contain  few  of  these  extraneous  bodies, 
and  would  make  excellent  lime.  Further  on,  a  sort  of  ' 
pudding  stone,  red  sandstone,  and  shiver,  occupy  the 
coast. 

Where  the  limestone  rests  upon  the  scliistus,  three  whin-  Schistus  inter- 
stone  veins  intersect  the  schistus,  ahd  the  strata  that  rest  Whinst©ne. 
upon  it.  Where  these  veins  run  in  the  schistus,  the  cheeks 
on  each  side  are  penetrated  by  the  whinstone ;  and  frag¬ 
ments  of  the  schistus  are  found  immersed  in  the  whinstone 
veins.  One  vein  divides  into  tw  o,  like  the  letter  Y  ;  and 
pieces  of  slate  are  found  immersed  in  the  whinstone,  at  the 
angle  of  separation. 

•  t 

The  Scriden  rocks  are  strata  of  breccia,  or  puddingstone,  Rocks  fallen 
of  most  enormous  thickness,  and  leaning  upon  the  sidd  of  Jnountain. 
the  mountain  at  an  angle  of  about  45  About  a  hun¬ 
dred  years  ago,  immense  masses  fell  from  these  rocks,  and 
now  encumber  the  beach,  rendering  it  difficult  and  dan¬ 
gerous  to  pass  along  shore.  The  concussion  shook  the 
earth,  and  the  sound  was  heard  in  Bute  and  Argyleshire. 

On  climbing  towards  the  summit,  found  the  whole  of  this 
enormous  mass  of  strata,  which  reaches  almost  to  the  top 
of  the  mountain,  had  shifted  from  its  original  position; 
and  that  its  transverse  sections  wrere  separated  from  each 
other,  so  as  frequently  to  leave  spacious  gaps  between. 

In  many  cases  too,  the  upper  masses  ride  upon  the  ends  of 
those  below  them ;  which,  having  no  visible  support,  ex¬ 
cite  the  most  lively  apprehension  that  the  whole  is  about  to 
fall,  and  crush  the  beholder  to  atoms.  The  Scriden  rocks 
are  reckoned  the  extreme  point  of  Arran,  towards  north¬ 
east. 

Red  sandstone,  with  sometimes  pudding  stone,  continue  Sandstone  and 
along  the  coast,  and  ascend  to  the  top  of  the  mountain  i"uddlllSstono» 
where  they  meet  the  schistus. 

Near  the  Cock,  these  strata  are  intersected  by  a  great  intersected  bjp 
vein  of  porphyry,  the  south-east  side  of  which  consists  0fi,orfhyr^* 
Fhomboidal,  sharp-angled  crystals  of  feldtspar,  inserted  in 
a  red  ground.  On  the  opposite  side,  the  ground  is  mostly 
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blue  basalt,  with  some  streaks  and  spots  of  red  intervening. 
This  vein  seems  to  rise  to  the  top  of  the  mountain  ;  and  it 
exhibits  a  curious  specimen  of  different  species  of  porphyry 
combined  in  the  same  mass.  I  do  not  see  how  the  igneous 
theory  can  account  for  it;  because,  had  it  been  raised  from 
the  bowels  of  the  earth  in  fusion,  it  ought  to  have  been 
homogeneous  in  its  structure.  The  variety  and  separation 
of  materials  show  they  "had  been  conveyed  into  a  chasm 
in  the  strata,  at  different  times,  and  from  different  sources  ; 
where  they  consolidated,  by  the  attraction  of  cohesion, 
which  operates  upon  bodies  whose  particles  are  brought 
into  close  union,  by  extreme  pulverization.  The  earths, 
too,  when  minutely  pulverized,  combine  with  water,  and 
pass  from  it,  either  in  the  form  of  cement  to  unite  the 
grosser  particles,  or  in  the  form  of  crystals.  One  point  is 
clear,  that  the  feldtspars  in  this  porphyry  had  not,  like 
those  wc  have  so  often  described,  been  conveyed  to  their 
present  situation  in  a  solid  state,  because  their  angles  are 
not  blunted,  or  worn.  They  must  therefore  have  consoli¬ 
dated  where  they  are  now  found. 

The  Cock  is  not  a  solid  rock,  as  I  expected,  but  a  huge- 
mass  of  sandstone  that  has  fallen  from  the  rocks,  and  stands 
on  a  narrow  base  upon  the  beach.  It  has  acquired  this 
name  from  mariners,  to  whom  it  serves  as  a  land-mark,  and 
to  whom  it  presents  a  very  lively  representation  of  a  cock 
crowing,  and  clapping  his  wings. 

Contiguous  to  the  Cock  are  irregular  veins  of  basalt 
intersecting  red  sandstone,  of  a  dark  blue  colour  internally ; 
but  the  sides  next  the  sandstone  are  of  a  deep  red  colour, 
smooth  and  glossy  like  Roman  bricks.  The  breadth  of 
these  veins  varies  from  about  one  to  three  or  four  inches. 
Further  on,  the  same  sort  of  veins  occur  in  red  indurated 
clay  shiver. 

Several  massy  strata  of  indurated  clay  occur,  of  a  florid 
red  colour,  to  which  the  sea  has  conveyed  a  fine  polish. 
’From  these,  I  am  confident,  vases,  urns,  jars,  and  all  the 
more  durable  species  of  earthen  ware,  might  be  fabricated, 
susceptible  of  a  jaspidean  polish ;  and,  being  variegated 
with  spots  of  different  colours,  might  emulate  the  most 
elegant  porphyry. 
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Within  tide  are  several  strata  that  look  like  a  Mosaic  Natural  Mosaic 
pavement  of  finely  polished  brick,  of  a  florid  red  colour.  Patement* 
They  consist  of  equilateral  pieces,  or  rhombi,  of  indu¬ 
rated  clay,  divided  by  septaria  which  run  in  straight  lines 
parallel  to  each  other,  and  are  crossed  by  other  straight 
and  parallel  lines  with  the  greatest  regularity,  so  that  each 
rhombus  is  enclosed  within  septaria,  which  separate  its 
sides  from  those  of  other  rhombi,  which  are  parallel  to 
them.  The  breadth  of  the  rhombi  may  be  about  fourteen 
inches;  that  of  the  septaria  about  half  an  inch.  The 
colour  of  the  septaria  is  a  pale  red,  inclining  to  whiteness; 
and  it  looks  very  like  puzzolana  cement,  in  the  interstices 
between  regularly  formed  stones.  In  many  cases  the  pave¬ 
ment  is  worn  down  ;  but  the  cement,  which  is  harder,  pre¬ 
serves  a  regular  equality  of  height. 

I  doubt  much  if  the  most  skilful  mason,  or  even  a  ma¬ 
thematician,  could  produce  any  thing  more  regular,  or 
more  beautiful. 

Here  are  numerous  strata  of  red  clay  shiver,  and  of  red  Iron  ores, 
slaty  schistus,  which  include  various  stratulae  of  haematites, 
and  of  kidney  ironstone.  The  haematites  is  generally  ar¬ 
ranged  in  stratulae,  but  often  interspersed.  When  stratified, 
it  generally  comes  off  in  rounded  pieces,  whose  sides  are 
perpendicular,  and  are  thicker  towards  the  centre,  than 
towards  the  circumference.  When  interspersed,  the  pieces 
are  generally  broader,  are  of  a  round,  or  oval  form,  and 
flattened  towards  the  circumference. 

The  pieces  that  have  been  long  exposed  to  the  air  are  of 
a  blood-red  colour,  though  darker  towards  the  centre. 

Hut  by  a  little  digging,  pieces  are  found,  with  a  red  teg- 
men,  but  internally  of  a  fibrous  texture,  the  fibres  at  right 
angles  to  the  breadth  of  the  stone,  and  the  colour  that  of 
steel.  The  interspersed  pieces  often  exhibit  an  indented 
fracture,  where  the  surface  of  indentations  has  the  lustre 
of  steel. 

The  kidney-form  pieces  often  exhibit  a  dull  red  earthy 
appearance  to  their  centre.  But,  where  they  have  not 
been  too  much  exposed  to  the  atmosphere,  they  discover  a 
radiated  texture,  with  the  lustre  of  steel. 

These  two  species  feel  very  heavy;  but  there  are  also 
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other  stratulae,  which,  though  good  iron  stone,  seem  to 
contain  a  proportion  of  clay,  and  do  not  feci  so  heavy. 

The  people  here  call  this  ironstone  keel ,  and  use  it  for 
marking  their  sheep,  and  various  other  purposes.  It  has 
a  greasy  feel,  and  gives  a  stain  to  the  hands,  which  it  is 
difficult  to  wash  offi. 

The  farm  of  Cock  is  on  a  steep  bank  projected  from 
the  side  of  the  mountain.  The  soil  is  mostly  of  a  blood- 
red  colour,  and  is  composed  of  the  debris  of  the  schistus, 
and  of  the  ironstone  which  it  includes.  It  is  wholly  en¬ 
cumbered  with  this  ironstone.  Where  burns  had  made 
excavations,  I  traced  these  ironstone  strata  to  the  summit 
of  the  mountain. 

What  is  most  extraordinary,  great  quantities  of  this  iron¬ 
stone  are  found,  imbedded  in  clay,  below  peat  bogs,  on 
the  flat  summit  of  the  mountain.  This  clearly  shows  that 
the  summit  was  formerly  covered  by  strata  of  red  schistus, 
including  ironstone,  which  have  mouldered  down.  Muck 
of  the  clay  may  have  been  washed  away,  leaving  the  iron¬ 
stone,  which  water  could  not  easily  carry  from  a  Hat 
surface. 

Connected  w  ith  the  latter,  are  several  strata  of  limestone, 
of  a  florid  brick,  or  blood-red  colour.  Such  limestone 
always  occurs,  where  haematitical  strata  present  themselves 
along  the  coast.  We  shall  therefore  take  no  further 
notice  of  this  limestone,  until  we  reach  Currie,  beyond 
which  it  was  not  observed. 

A  stratum  about  three  feet  in  thickness,  and  formed 
into  blocks  of  from  three  to  four  feet  in  length,  attracts 
attention.  This  stone  contains  innumerable  shells,  chiefly 
madrepores,  some  of  which  exhibit  a  bright  crimson 
colour.  The  ground  of  the  stone  is  somewhat  calcareous, 
and  in  its  fracture  every  w  ay  resembles  jasper,  of  a  choco¬ 
late  colour.  It  may,  not  improperly,  be.  called  jaspidean 
marble.  Were  it  polished,  it  would  exhibit  a  striking  ap¬ 
pearance. 

Advancing  onward,  the  strata  upon  the  beach  are  sud¬ 
denly  changed.  White  and  grey  sandstone,  w  ith  sometimes 
a  mixture  of  yellow',  occur,  and  are  continued  a  great 
way.  .. 
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In  these  the  Cock  coal  is  included.  It  is  confined  within  Coal, 
an  angular  space,  formed  by  two  ledges,  or  edge-seams  of 
limestone,  one  from  north-east,  the  other  from  south-east, 
which  meet  at  right-angles.  To  the  north  and  south  of 
these  ledges  of  limestone,  though  the  white  sandstone  ex¬ 
tends  a  long  way,  and  includes  numerous  beds  of  black 
bituminated  shiver  and  blaes,  no  stratum  of  coal  has  been 

-  • 

found.  ^ 

There  are  three  or  four  seams  of  coal  running  parallel 
from  north  to  south;  the  principal,  or  main  seam,  being  years  ago. 
about  fourteen  feet  in  thickness.  They  dip  nearly  to¬ 
wards  north-east,  at  an  angle  of  45Q.  Pits  were  sunk, 

*nd  efforts  used  to  work  this  coal,  about  fifty  years  ago ;  , 

j  >  5* 

but  as  there  is  no  harbour  to  export  by  sea,  and  a  road 
must  he  cut  several  miles  through  rocks,  a  salt-pan  was 
built,  to  consume  the  coal  in  the  manufacture  of  salt. 

The  undertaking  seems  not  to  have  succeeded,  and  was 
soon  abandoned. 

The  coal  is  of  the  same  species  with  that  at  Kilkenny  in  A  blind  coal 
Ireland;  and  there  are  similar  strata  in  Ayrshire,  in  Fife-  k^;  kemiy^of 
shire,  and  various  parts  of  Scotland.  It  is  blind  coal,  of  uncommon  ex- 
uncommon  excellence.  It  is  not  so  apt  to  fail  into  powder  ctiluKW 
as  most  other  species,  and,  when  fresh  dug,  it  exhibits  a 
metallic  lustre.  It  is  hence  called  glance  coal  by  some  ; 
but  this  word  does  not  distinguish  it  from  some  of  its  own 
varieties,  which  have  no  lustre;  nor  from  some  species  of 
bituminated  coal,  which  have  a  shining  appearance.  The 
word  blind  coal  is  more  expressive  of  its  peculiar  property, 
in  emitting  neither  llame  nor  smoke;  as  it  consists  of 
carbon,  without  any  impregnation  of  bitumen. 

I  could  not  learn  that  the  working  of  this  coal  was  Why  discon- 
abandoned,  because  it  4  soon  disappeared,’  as  stated  by 
Mr.  Jamieson,  p.  101  ;  but  that,  from  its  inaccessible 
situation,  they  could  not  work  it  with  profit.  Boiling 
salt  could  hardly  absorb  their  refuse,  far  less  such  a  quan¬ 
tity  as  would  keep  the  pit  constantly  going.  It  is  well  ' 
known,  that  if  there  be  not  a  demand  sufficient  to  absorb 
all  that  is  turned  crut,  no  coal  can  be  worked  vvith  profit; 
gnd  that  the  working  cannot  be  abandoned  and  resumed, 
according  to  the  fluctuations  of  the  demand ;  because,  in 

that 
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Mr.  Jamieson  also  states  6  the  great  frequency  of  basaltic 
veins  as  another  cause,  which  must  render  the  coal,  if  it 
should  ever  be  detected,  of  an  indifferent  quality,  and  dif¬ 
ficult  to  work.’ 

With  regard  to  the  basaltic  veins,  I  remarked  it  as  an 
uncommon  circumstance  in  Arran,  that  I  could  not  find 
a  single  basaltic  vein  in  the  coal-field,  or  as  far  as  the  white 
sandstone  extended  on  each  side  of  it.  There  did  not  there¬ 
fore  appear  to  be  the  smallest  ground  for  believing  that  the 
coal  was  cut  off,  or  its  quality  injured,  by  basaltic  veins. 

When  they  wrought  the  main  seam,  by  digging  along  its 
outcrop  a  large  open  trench,  they  came  to  the  strata  which 
form  the  steep  side  of  the  mountain,  and  which  here  rise 
at  an  angle  of  nearly  70°.  They  thought  the  coal  ex¬ 
tended  through  the  base  of  the  mountain,  and  cut  a  mine 
to  follow'  it  out.  Had  they  bestowred  the  slightest  attention, 
they  might  have  seen,  that  the  strata  on  the  side  of  the 
mountain  are  very  different  from  those  which  include  the 
coal;  and  that,  when  the  latter  touch  the  former,  they 
suddenly  terminate.  The  strata  on  the  side  of  the  moun¬ 
tain  appear  to  have  been  of  much  earlier  formation,  and 
they  rise  at  a  much  higher  angle,  than  those  w  hich  include 
the  coal-  Nor  does  it  appear  that  the  quality  of  the  coal 
was  in  the  least  affected  by  its  approach  to  the  mountain  £ 
for  it  was  equally  good  until  it  was  cut  oft*. 

On  examining  the  strata  perforated  by  their  mine,  I 
found  them  to  be  siliceous  sandstone  Hags,  of  great  hard¬ 
ness,  and  of  a  brownish  white  colour,  their  surfaces  ex¬ 
hibiting  micaceous  scales.  They  are  from  one  to  two  inches 
in  thickness,  and  are  curiously  bent  upwards,  into  the  form 
of  a  Gothic  arch,  or  rather  of  a  great  many  arches  over¬ 
lapping  each  other,  which  form  the  roof  of  their  mine. 
It  was  useless  to  follow  the  coal  from  the  strata  where  it 
was  found,  into  strata  so  very  different,  both  in  quality 
and  position.  As  far  as  I  could  learn,  the  coal  only  failed 
them  here,  where  they  had  no  right  to  expect  it. 

prom  the  position  of  this  coal,  there  can  be  no  doubt 
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but  it  expands  to  a  great  extent  below  the  sea.  If  ever  it  ner  in  which  it 
be  convenient  to  work  it,  I  conceive  it  should  not  be  by  wrought* 
sinking  pits,  but  by  sinking  in  the  stratum  itself,  and  draw¬ 
ing  it  up  the  inclined  plane  of  sandstone,  on  which  it  rests, 
by  carriages  running  upon  rollers. 

This  coal,  being  esteemed  pure  carbon,  and  capable  of  With  the  iron, 
producing  a  most  intense  heat,  I  am  surprised  it  never  has  made  profit-*50 
been  applied  to  the  smelting  of  iron,  and  other  fornacicable. 
uses.  The  ironstone  here  seems  inexhaustible,  and  of 
excellent  quality.  A  harbour  might  be  scooped  out  of  one 
of  the  ledges  of  limestone,  which  enclose  the  coal-field; 
which  would  cost  nothing,  as  the  limestone  would  repay 
the  expense  with  profit.  From  this,  the  coal  and  ironstone 
might  be  exported  to  a  situation  favourable  for  an  iron¬ 
work. 

Some  strata  of  bituminated  shiver,  or  shale,  of  a  black  Rittimincras 

1  J  V  i  ■* 

colour,  are  visible,  not  only  in  the  coalfield ;  but  many  s  iale* 
are  visible,  for  a  great  extent,  on  each  side  of  it.  These 
strata  sometimes  throw  out  an  efflorescence  of  sulphate  of 
magnesia. 

But  in  one  of  the  seams  of  coal  which  Mr.  Cowie  had  4  stratum 
wrought  in  the  way  called  open  stretch ,  for  the  purpose  °f 
burning  limestone,  I  observed  a  highly  bituminated  species  tumen  between 
of  till,  of  a  black  colour.  This  appeared  so  extraordinary,  coa? 
that  I  requested  Mr.  Cowie  to  write  down  a  description  of 
it,  which  follows. 

*  The  seam  of  coal,  at  the  Cock  of  Arran,  wrought  by 
James  Cowie,  is  first  about  ten  inches,  then  eight  or  t®n 
inches  of  a  dauchy  till,  then  twenty  inches  of  coal.  The 
dauch  which  separates  the  two  seams  of  coal,  is  arranged 

in  this  manner  like  the  back-bone  of  a 

fish,  and  rises  in  large  pieces,  but  parts  in  the  middle.  The 
till  between  the  tw  o  seams  of  the  coal  serves  to  burn  lime.’ 

Mr.  Cowie  added,  that  the  dauch  was  always  mixed  with  Mixed  for 
the  blind  coal  in  burning  lime.  That  it  seemed  to  kindle  Jurnin£ lime’ 
more  readily  than  the  coal;  and  the  onl^  difference  was, 
that  the  dauch  always  left  a  large  guest  (binder);  whereas 
the  coal  burnt  into  a  fine  white  ash,  of  very  small  quantity. 

Here,  then,  are  highly  bituminated  strata  of  cla},  no| 
only  connected  w  ith  blind  coal,  but  one  interposed  between 
two  seams  of  that  fossil. 

Ous 
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Our  men  of  fire  make  their  favourite  element  operate  as 
many  contradictions,  as  the  hocus-pocus  tricks  imputed  to 
phlogiston  by  the  older  chemists.  At  one  time,  phlogiston 
could  not  penetrate  the  most  porous  bodies;  at  another, 
the  most  dense  were  insufficient  to  confine  it.  At  one  time, 
it  was  the  cause  of  gravity  and  attraction;  at  another,  of 
levity  and  repulsion. 

These  gentlemen  assert,  that  blind  coal  has  had  its  bitu¬ 
men  evaporated,  by  the  great  heat  which  elevated  the  strata, 
from  want  of  sufficient  pressure  to  coniine  it;  and  that 
bituminated  coal  retained  its  bitumen,  while  subjected  to 
this  heat,  in  consequence  of  the  enormous  pressure  which 
prevented  its  escape. 

But  I  would  ask  these  gentlemen — IIow  came  the  clay 
strata,  in  the  same  alternation  with  the  coal,  to  retain  their 
bitumen,  while  the  coal  was  deprived  of  it?  But  especially, 
how  came  a  stratum  of  clay,  included  between  two  stratum 
of  coal,  to  retain  its  bitumen,  while  both  the  stratum  of 
coal  lost  theirs?  I  do  not  see  how  these  gentlemen  can 
answer  these  questions,  in  a  way  consistent  with  their 
theory. 

They  refer  us  to  the  sandstone  which  covers  the  blind 
coal,  and  allege  we  shall  find  some  traces  of  the  bitumen 
there.  But  though  I  examined  the  sandstone  strata  which 
formed  the  immediate  roofs  of  the  strata  of  coal,  and  many 
others,  with  the  utmost  care,  1  could  not  find  the  smallest 
visible  trace  of  bitumen  in  them  :  nor  could  I  trace  the 
slightest  mark  of  vegetable  impression,  either  in  the  sand¬ 
stone,  or  in  the  bituminated  shiver  connected  with  the 
blind  coal. 

Bitumen,  particles  of  coal,  and  remains  of  vegetables, 
I  have  always  found  in  the  sandstone  strata  that  covered 
bituminated  coal;  and  often,  in  the  coal  itself,  vegetable 
remains  occur.  Hence  1  inferred,  that  such  coal  had  been 
formed  from  vegetables ;  and  the  marks  I  formerly  as, 
signed  of  sandstone,  including  coal,  applied  only  to  bitu- 
piinatcd  coal.  Blind  coal  appears  to  be  sui  generis  ^  and 
to  have  been  formed  without  the  aid  of  vegetables. 

But  without  pretending  to  assign  the  mode  of  its  for¬ 
mation,  I  thjnk  I  am  warranted  to  assert,  it  was  not 

formed 
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formed  in  the  way  our  fiery  philosophers  allege;  and  that 
the  facts  stated  are  fatal  to  their  theory,  as  far  as  it  depends 
upon  pressure,  or  defect  of  pressure. 

The  strata  of  white  sandstone,  and  of  bituminated  shiver, 
occupy  the  coast  only  a  short  way,  on  the  north  of  the  coal 
field  ;  but  on  the  south  they  prevail  for  several  miles. 


IX. 

Question s  respecting  the  Vines  and  Wines  of  Champagne,  by 
Mr.  Chaptal,  with  Answers  to  them  by  Mu  Germon, 
of  E per  nay *  *, 

T.  HE  country  that  produces  the  celebrated  wine  known  Red  and  whits 
by  the  name  of  champagne  is  particularly  famed  for  two  champagne 
kinds  ;  the  white,  called  wines  of  the  river  Marne ;  and 
red,  or  wines  of  the  mountain  of  Rheims.  If  the  southern 
aspects  of  the  hills  on  the  Marne  produce  excellent  white 
wines,  their  backs  and  declivities,  called  the  mountains  of 
Rheims,  though  generally  facing  the  north,  and  almost  al¬ 
ways  the  east,  yield  red  wines  of  good  and  sound  quality, 
and  of  a  fine  and  high  flavour,  which  ought  to  be  made 
known. 

The  side  toward  Rheims  is  divided  in  trade  according  to  Divisions  into 
the  quality  of  its  wines  into  the  mountain,  lower  mountain,  different  quali- 
and  St.  Thierry.  Of  the  first  those  of  Verzy,  Verzenay, 

*  The  numerous  facts  here  given  render  this  Paper  valuable, 
though  the  Author’s  theory  and  expressions  are  not  always  on  a  le¬ 
vel  with  the  present  state  of  chemical  knowledge.  Nothing  how¬ 
ever  more  perfect,  or  more  copious,  has  yet  been  published,  res¬ 
pecting  one  of  the  three  principal  wine-countries  in  France.  Mr. 

Chaptal  will  introduce  almost  the  whole  into  his  Ark  of  Making 
M  ine,  which  will  appear  in  the  course  of  the  year. 

[We  have  considerably  abridged  this  Paper,  from  the  Annales  de 
Chimie,  vol,  lxi,  p.  5,  for  January,  1807,  taking  only  the  princi¬ 
pal  facts;  which  we  apprehend  will  not  be  unacceptable  to  many 
of  our  readers,  as  the  practice  of  making  wines  for  domestic  use 
has  much  increased  of  late  years ;  and  many  hints  for  the  manage¬ 
ment  of  wines,  and  of  the  vine,  may  bo;  derived  from  the  informa¬ 
tion  here  givnn  by  a  man  of  much  practical  knowledge.] 
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and  Mailly,  are  most  esteemed  :  the  rest,  though  good,  arc 
not  equal  in  quality.  The  vineyard  of  Bouzy,  which  ter¬ 
minates  the  chain,  and  the  horizon  between  the  south  and 
east,  so  that  it  belongs  to  both  divisions,  must  not  be  omit¬ 
ted.  It.  produces  excellent  red  wines,  participating,  from 
its  situation,  in  the  good  qualities  of  those  of  Verzenay, 
and  the  good  red  wines  of  the  Marne. 

The  lower  mountain  comprises  a  great  number  of  vine¬ 
yards,  among  which  are  distinguished  those  of  Chamery, 
Eceui),  and  Villedemange.  The  latter  in  particular  pro¬ 
duces  wine  in  a  favourable  season,  that  will  keep  ten  or 
twelve  years.  This  division  extends  to  the  banks  of  the 
Aisne,  but  it  produces  only  common  wines. 

The  wines  of  St.  Thierry  are  very  pleasant,  of  a  light 
colour,  and  much  sought  after  in  commerce.  But  the  clos 
St.  Thierry,  from  the  archbishopric  of  Rheims,  is  the  only 
one  that  unites  the  colour  and  llavour  of  burgundy  with  the 
lightness  and  briskness  of  champagne.  Jt  is  to  the  cham¬ 
pagne  wines  what  the  Clos- V'ougeot  is  to  burgundy. 

The  best  aspect  for  vineyards  is  unquestionably  the  east 
and  south.  Of  situations  the  midway  of  a  hill  is  preferred, 
as  the  heat  there  is  more  concentrated,  w  hile  it  is  exempt 
from  the  variations  of  the  air  on  the  summit,  and  the  damp 
vapours  of  the  foot.  A  western  aspect  is  unfavourable  to 
vegetation,  which  it  burns  and  dries  up  :  so  that  a  vineyard 
with  an  eastern  aspect  is  more  valuable  by  one  third. 

Next  to  aspect  in  importance,  if  not  before  it,  is  the  na¬ 
ture  of  the  soil.  This  should  be  light,  sandy,  and  granitic  ; 
neither  compact,  close,  nor  clayey.  In  general  the  vine¬ 
yards  of  Champagne  have  a  substratum  of  chalk:  a  kind  of 
soil  on  which  the  vine  grows  slowly,  but  when  it  is  once 
thoroughly  rooted  on  it,  it  thrives  well. 

The  vines  are  planted  in  November  or  December,  when 
the  weather  permits.  An  oblong  hole  or  trench  is  made  a 
foot  and  half  deep,  and  two  or  three  feet  long.  Into  this 
the  plant  is  introduced,  and  covered  with  earth,  inclining 
it  so,  that  only  two  or  three  inches  of  the  extremity  rises 
above  the  surface  ;  and  this  extremity  is  refreshed  by  cutting 
it  lightly  in  a  horizontal  direction.  These  trenches  are 
made  in  rows,  a  foot  and  half  from  each  other  iu  strong 
v  grounds* 
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grounds,  and  two  feet  in  light.  A  distance  of  three  feet  is 
left  between  the  rows,  and  the  plants  in  one  axe  placed  op¬ 
posite  the  intervals  of  the  other. 

They  are  propagated  by  layers  :  for  which  purpose  a  Propagation  by 
turf  should  be  cut  from  a  meadow,  or  a  marsh  ;  the  branch  layers, 
to  be  laid  should  be  introduced  into  a  hole  made  in  the  mid¬ 
dle  of  this  turf,  and  then  fixed  in  the  ground  with  it,  in  a 
sloping  position.  The  root  will  form  in  the  course  of  the 
year,  and  then  the  layer  must  be  cut  off  close  to  the  stock, 
and  taken  up  with  its  turf. 

Grafting  is  almost  out  of  use.  The  fruit  indeed  is  larger,  Grafting  dis- 
but  it  is  much  more  liable  to  fail  from  the  slightest  misma-  used- 
n^gement,  does  not  produce  so  sound  a  wine,  and  the  vines 
do  not  last  so  long  by  far. 

A  good  vineyard  will  continue  to  produce  well  for  fifty  How  long  do  os 
or  sixty  years,  and  frequently  more,  if  well  managed,  jf^vineyaiti last? 

the  layers  be  not  planted  deep  enough,  the  vineyard  will  be 
covered  with  trailing  roots,  forming  a  sort  of  floor,  so  that 
there  will  be  no  place  to  lay  dow  n  fresh  shoots,  and  it  must 
be  broken  up. 

For  white  wine  black  and  white  grapes  are  planted  indis-  What  grapes 
criminately  in  the  same  vineyard,  which  is  perhaps  w  rong,  for  wbie^ 
as  they  do  not  ripen  at  the  same  time.  But  wine  made  en¬ 
tirely  from  black  grapes  would  be  too  strong,  and  apt  to 
become  pricked  in  hot  years  :  and  entirely  from  white  it 
would  be  too  mellow,  as  these  grapes  contain  more  muci¬ 
lage  than  the  black. 

The  kinds  of  grape  cultivated  are  not  many.  The  black  Black  generally 
are  generally  preferred  for  several  reasons.  They  are  notpreferred* 
so  soon  spoiled  by  frost  or  rain,  which  are  common  about 
vintage-time ;  and  they  give  more  strength  and  body  to  the 
wine.  Yet  there  are  some  places,  where  the  wine  is  much 
esteemed,  though  they  have  few  black  grapes. 

As  there  is  no  danger  from  the  frost  in  spring  but  at  sun-  Danger  from 
rise,  an  eastern  exposure  has  most  to  apprehend  from  ft,  slmn£  lroste‘ 
but  no  aspect  is  .exempt  from  the  danger.  No  means  of 
guarding  against  it  have  yet  been  discovered. 

On  resuming  the  labours  of  the  vineyard,  about  the  end  Management  of 
of  February  or  in  March,  the  first  thing  to  be  done,  and  the  vineyard, 
ppe  of  the  most  essential,  since  oa  it  depends  the  greatness 
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of  the  crop,  is  to  prune  the  vine.  When  it  is  strong,  tw* 
side  shoots  or  branches  may  be  left:  if  weak,  only  one. 
Three  eyes  should  be  left  on  each  shoot.  Sometimes  the 
vinedressers  leave  three  shoots,  and  four  eyes  to  a  shoot. 
If  the  vine  be  young,  and  the  stock  is  not  loaded  with  old 
cuttings,  its  height  when  pruned  is  only  three  or  four 
inches.  The  branches  are  never  suffered  to  shoot  up  above 
a  foot  and  half. 

After  this  pruning,  about  the  cud  of  March,  or  in  April, 
when  the  earth  is  softened  and  rendered  pliable  by  the  win¬ 
ter  frost,  it  is  dug  up  about  a  foot  deep,  so  far  as  to  un¬ 
cover  the  roots,  and  all  the  clods  are  wrell  broken.  After 
this  layers  are  put  down  where  necessary,  throwing  on 
them  a  basket  of  dung,  and  filling  up  the  trench  with  mould  ; 
so  as  to  let  the  two  or  three  stems  left  on  them  appear  above 
ground  four  or  six  inches  apart,  and  taking  care  not  to  in¬ 
jure  the  buds  on  them.  At  the  end  of  April,  or  in  May, 
the  earth  is  stirred  again,  but  more  superficially.  "While 
the  vine  is  in  flower,  it  must  not  be  touched  :  but  when  this 
is  over,  in  June,  the  shoots  are  to  be  stopped  at  about  a 
foot  and  half ;  and  the  vine  is  to  be  staked,  and  tied  up, 
but  not  so  as  to  interrupt  the  circulation  of  the  air,  or  the 

41*" 

developcmcnt  of  the  shoots.  When  this  is  done  the  earth 
has  a  second  stirring,  and  about  the  middle  of  August,  it 
has  its  third  and  last, 

About  the  end  of  September,  or  later  in  some  seasons, 
the  grapes  will  be  ripe;  which  is  known  by  the  footstalk  of 
each  bering  brown  and  wroody,  as  well  as  the  general  stalk; 
the  grape  coming  off  easily,  and  the  part  of  the  stalk  within 
it  not  appearing  green  ;  and  the  stones  being  brown,  dry, 
and  not  glutinous. 

Great  care  is  necessary  for  making  the  wrhite  wine.  Thor 
ripest  and  soundest  bunches  must  be  carefully  gathered, 
freed  from  all  dry,  rotten,  and  bruised  grapes,  put  into 
large  baskets,  covered  with  a  cloth  to  keep  the  sun  from 
them,  carried  into  the  shade,  and  there  kept  till  the  even¬ 
ing,  when  they  are  to  be  pressed  as  speedily  as  possible. 
The  grapes  being  laid  on  the  bed  of  the  press,  they  are  to 
bo  covered  with  three  or  four  layers  of  flat  stones,  and  the 
press  turned.  When  the  juice  "has  run  for  four  or  five  ml* 
*  nutes, 


MANAGEMENT  OP  VINE*  AND  VINES  IN  CHAMPAGNE. 


35T 


flutes,  the  press  is  to  be  turned  backward,  the  stones  re¬ 
moved,  the  grapes  that  have  protruded  thrust  into  the  heap, 
the  stones  replaced,  and  the  press  turned  again.  The  juice 
from  three  of  such  pressures,  which  will  not  take  up  an 
hour,  is  put  by  itself  for  prime  wine  into  a  vat,  where  it  is 
left  all  night  to  settle. 

The  next  morning  this  juice  is  poured  off  from  the  sedi-  Putting  into 

casks 

ment,  and  put  into  new,  matched,  and  well  rinced  casks.  *  * 

In  these  it  ferments,  at  first  violently,  afterward  impercep¬ 
tibly  ;  till,  about  the  end  of  December,  having  gone  through 
all  the  stages  of  depuration,  it  becomes  fine.  It  is  then  Packing  an<i 
racked  off,  in  dry  weather,  and  on  some  fine  frosty  day,  fimn5* 
and  fined  with  isinglass.  About  a  pound  of  that  of  Mar¬ 
seilles  is  sufficient  for  40  puncheons,  of  200  bottles  each. 

The  isinglass  being  dissolved  is  well  beaten,  diluted  with 

wine  taken  from  the  cask,  then  poured  into  it,  and  the 

w  hole  well  stirred  by  an  instrument  introduced  at  the  bung- 

hole.  The  wine  thus  left  to  settle  ferments  slightly  again, 

till  it  is  stopped  by  the  cold  w  eather,  or  by  time.  In  a  Second  racking 

month  or  six  w  eeks  it  is  racked  off  again,  and  lias  another  ailu 

fining  with  half  the  quantity  of  isinglass. 

In  this  state  it  usually  remains  till  March,  when  it  is  bot-  Bottling, 
tied.  Good  glass  bottles  are  taken  for  this  purpose,  weU 
rinced,  corked  with  superfine  corks,  and  these  are  confined 
by  packthread  or  wire.  The  bottles  are  then  piled  on  their 
sides,  one  upon  another,  in  the  cellar. 

As  the  fermentation  is  not  completely  terminated  at  the 
time  of  bottling,  it  revives  about  the  middle  of  Angust,  be¬ 
tween  which  time  and  the  end  of  September  it  is  not  unusual 
to  have  five  or  ten  bottles  in  a  hundred  burst ;  and  this  con¬ 
tinues  till  the  March  following,  when  it  becomes  more  vio¬ 
lent,  or  more  moderate,  according  to  the  state  and  quality 
of  the  wine.  In  general,  when  not  more  than  twenty 
bottles  in  a  hundred  burst  during  the  whole  course  of  the 
fermentation,  the  proprietor  does  not  complain. 

Fifteen  or  eighteen  months  after  the  first  bottling,  when  Decanted  intt 
the  wine  has  gone  through  all  the  stages  of  fermentation, 
and  is  to  be  sold  or  sent  abroad,  it  undergoes  a  fresh  de¬ 
cantation,  which  requires  some  dexterity.  If  the  wine  be 
not  mantling  [ mousseux ],  it  is  simple  enough.  The  bottle 

iff 
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is  taken  np  in  the  position  in  which  it  lies ;  the  wire  is  re¬ 
moved  with  a  hook,  wliich  the  man  holds  in  his  hand  ;  the 
cork  is  drawn  ;  and  a  well  rinced,  empty  bottle  being  held 
perpendicularly  to  its  mouth,  the  wine  is  decanted,  leaving 
at  the  bottom  the  sediment,  which  had  not  been  shaken. 
Some  employ  a  siphon  to  draw  off  the  wine  in  this  case. 

When  the  wine  is  mantling,  the  operation  is  much  more 
nice  and  tedious.  Boards  are  prepared,  with  holes  at  cer¬ 
tain  distances  to  receive  the  bottles,  and  placed  near  the 
pile.  A  w  orkman  carefully  takes  a  bottle  from  the  pile,  in 
the  position  in  which  it  lay  ;  shakes  it  with  a  gentle,  slow, 
and  regular  motion,  so  as  to  get  all  the  sediment  down  to 
the  side  of  the  bottle,  and  thence  to  the  neck,  withoutmix- 
ing' with  the  rest  of  the  wine;  and  then  places  it  on  the 
board  in  a  sloping  position.  This  is  done  regularly  till  the 
board  is  filled.  Twenty-four  hours  after  the  bottles  are 
moved  again  in  a  less  inclined  position,  so  as  to  bring  the 
sediment  down  upon  the  cork.  If  this  be  done  completely, 
without  rendering  the  wine  at  all  thick,  it  is  placed  in  a 
perpendicular  position,  and  the  same  is  done  with  all  the 
other  bottles.  He  then  takes  them  one  by  one,  bottom  up¬ 
wards,  stays  them  with  his  left  arm,  removes  the  wire  with 
his  hook,  and  carefully  draw’s  the  cork.  The  fixed  air 
expands ;  the  wine  forces  out  the  sediment  into  a  receiver  ; 
when  instantly  the  workman  turns  up  the  bottle,  which  has 
let  out  only  what  was  necessary  to  render  the  remainder 
perfectly  clear,  and  gives  it  to  another,  who  fills  it,  and 
recorks  it. 

Will  keep  from  This  wine,  when  sent  abroad,  w  ill  keep  ten  years,  with- 
ten  to  thirty  out  qUa]jty  being  impaired  :  but  in  cellars,  particularly 
those  of  Champagne,  w  lie  arc  cut  out  of  the  chalk  rock, 
it  will  keep  twenty  or  thirty  years.  The  temperature  of 
the  cellars  should  be  equable,  and  currents  of  air  in  them 
avoided. 

Gathering  the  For  making  red  wrine,  the  grapes  are  gathered  with  the 
^esforre(1  same  precautions  as  for  making  white,  taking  only  the 
black  grapes.  These  are  bruised  in  particular  vessels,  by 
Treading  them,  men  treading  on  them  with  strong  wooden  shoes:  part  of 
the  stalks  are  thrown  away,  and  the  must  is  left  in  covered 
Fermenting,  vessels  to  ferment  sufficiently  to  extract  the  colouring  matter 

from 
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from  the  pellicles.  In  some  years  three  or  four  (lays  are 
sufficient  for  this ;  in  others  it  requires  ten,  fifteen,  or  even 
twenty. 

When  the  fermentation  begins,  the  husks  and  stalks  are  Management 

forced  down  so  as  to  be  entirely  covered  with  the  must,  of  the 
.  J  1  tatioa. 

either  by  means  of  stout  poles  furnished  with  cross  pegs  ; 

or,  which  is  better,  by  a  couple  of  stout  men  going  into  the 
vat,  and  well  treading  and  mixing  its  contents.  When  the 
air  above  the  vat  extinguishes  a  candle  ;  the  stalks  and  husks 
rise  forcibly,  whatever  pains  be  taken  to  sink  them  fre¬ 
quently,  that  the  must  may  not  acquire  a  disagreeable  taste; 
the  must  experiences  a  degree  of  real  ebullition ;  and  the 
colouring  matter  is  sufficiently  decomposed:  the  fermenta¬ 
tion  must  not  be  carried  farther,  lest  the  wine  acquire  a  dry 
and  hard  taste,  not  to  be  cured  even  by  keeping. 

The  liquor  is  then  to  be  drawn  off  into  another  vat ;  and  Pressing. 

the  marc  pressed,  but  only  twice  or  three  times.  What  Putting  m t« 

c^ks 

runs  from  the  marc  being  well  mixed  with  the  other,  the 
w’hole  is  to  be  tunned  into  new,  w'ell  hooped  casks,  previ¬ 
ously  rinced  with  hot  water;  but  these  must  not  be  quite 
filled,  as  the  wine  still  ferments  for  some  days.  As  the 
fermentation  abates,  they  are  filled  up,  and  the  bung,  in 
which  a  little  hole  is  made,  is  put  in.  When  the  fermenta¬ 
tion  is  become  imperceptible,  the  cask  is  stopped  close ; 
care  is  taken  to  fill  it  up  from  time  to  time,  for  there  is 
soon  a  vacuity  formed  in  it,  and  even  to  open  the  bung. 

About  the  end  of  December,  in  dry  weather,  and  if  pos-  Racking, 
sible  on  a  fine  frosty  day,  because  all  fermentation  has 
ceased,  the  wine  is  racked  off  from  the  lees.  About  the 
middle  of  May,  before  the  hot  weather  comes  on,  it  is 
racked  off  again,  and  the  barrels  are  fresh  hooped,  and  the  Second  racking* 
wine  is  put  into  the  cellar. 

When  the  wine  is  to  be  sent  off  to  the  consumer,  or  putxhiri  racking 
into  bottles,  it  is  fined.  For  this  purpose  the  wine  is  racked  accl  ^ninS- 
off  a  third  time ;  and  the  whites  of  five  or  six  very  fresh 
eggs  are  wTell  beaten  up  in  a  pint  of  water,  without  making 
them  froth  if  possible,  for  every  puncheon  holding  210 
bottles.  Those  for  wdiite  wine  hold  only  200.  This  is  put 
into  the  cask,  and  stirred  about,  as  in  fining  white  wine. 

The  wine  is  generally  bottled  in  November,  or  thirteen  Bottprig 

months 
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months  after  it  was  made.  Some  excellent  and  generous 
w  ines  may  stand  on  the  lees  three  or  four  years  ;  but  they 
should  be  kept  iii  barrels  that  will  hold  eight  or  ten  hogs¬ 
heads,  when  the  wine  will  feed,  and  be  the  better  for  it. 

Keeps  from  six  Good  red  champagne  will  keep  in  bottle  six,  eight,  ten,  or 
to  twelve  years.  {wejve  yearS. 

Management  of  In  some  places,  the  vines  arc*  suffered  to  grow  much 


Uil  vines. 


IS 


higher  than  in  others,  or  to  about  five  feet,  but  this 
adapted  only  to  a  strong  and  vigorous  soil.  For  this  pur¬ 
pose  the  strongest  shoot  of  the  vine  is  taken,  all  the  rest 
being  cut  off,  and  all  the  lateral  shoots.  This  is  bent 
round  in  a  complete  circle  quite  to  the  stock,  at  the  time 
when  the  sap  is  most  abundant,  and  the  buds  already  open¬ 
ed  ;  and  supported  by  an  oaken  prop  six  feet  high,  and  an 
inch  square,  to  which  it  is  fastened  in  tw'o  or  three  places. 
Laying  down.  Vines  of  this  kind  are  propagated  by  laying  down  the  old 
stocks  every  ten  or  fifteen  years,  in  a  small  long  trench  ; 
leaving  on  them  three  or  four  branches,  which  are  likew  isa 
buried  in  the  ground.  These  will  produce  good  plants  for 
the  following  year. 

Produce  greater  The  produce  of  these  vines  is  greater,  but  the  grapes  do 
but  not  so  good.  no£  r-p  Sp  early,  and  the  w  ine  in  consequence  is  not  quite 

so  fine  and  exquisite. 


X. 

On  the  most  sensible  Reagents  for  Muriatic,  Carbonic ,  and 
Sulphuric  Acid*,  and  for  Ammonia :  by  C.  II.  PfAff, 
Professor  of  Chemistry  at  Kiel*. 

Sensible  test  of  In  the  inquiry  concerning  the  pref ended  formation  of 
desirable muriaf*c  acid  *11  water,  by  means  of  the  galvanic  pile,  it  rs 
unquestionably  of  great  importance,  to  possess  a  very  sensi¬ 
ble  test  of  this  acid,  that  we  may  discover  the  first  traces  of 
Nitrate  of  silver.  it?  and  pursue  its  successive  increase.  Hitherto  the  nitrate 
of  silver  has  generally  been  employed.  This  reagent  is  no 
doubt  very  sensible  to  this  acid.  Kirwan  asserts,  that  one 

part  of  the  acid  diluted  with  108333  of  water  may  be  de- 

*  .  • 

*  A nn ales  de  Chimie,  vol.  lxii,  p.  19,  April,  1S07. 

•  ’  tcctcd 
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Indicates 

i 

T  o^5oc  "5 


Detects 

i 

30060 
of  ammonia. 


tccted  by  its  means  ;  but  this  test  is  greatly  surpassed  bv  ^hld  nitrate  of 
J  ^  meicury  much 

the  solution  of  mild  nitrate  of  mercury  prepared  c  )ld.  One  SUperior. 
part  of  muriatic  acid  of  the  specific  gravity  of  1*15,  diluted 
with  70000  parts  of  water,  barely  exhibits  a  slight  opaline 
hue,  when  tested  with  nitrate  of  silver.  Diluted  with 
80000  times  its  weight  of  water,  it  eludes  the  action  of  this 
test,  as  well  as  of  all  others,  except  the  mild  nitrate  of  mer¬ 
cury,  which  renders  it  very  perceptibly  turbid.  Its  sensi¬ 
bility  is  so  great  indeed,  that  even  yoo'-oois  of  a  grain  of  mu¬ 
riatic  acid  at  1*15  is  indicated  by  a  slightly  dull  tint  in  the 
water  that  contains  this  extremely  small  quantity.  From 
reflecting  on  the  absolute  insolubility,  as  it  may  be  called, 
of  the  mild  muriate  of  mercury,  I  was  led  to  experiments 
Concerning  this  reagent. 

It  is  at  the  same  time  the  most  sensible  test  of  ammonia. 

One  part  of  this  alkali,  diluted  with  30000  of  water,  is  in¬ 
dicated  by  a  slight  blackish  yellow  tint,  when  a  solution  of 
nitrate  of  mercury  at  a  minimum  of  oxidation  is  added  to  it. 

Lime  w  ater,  or  barytes  water,  is  generally  considered  as  Acetate  of  lead 
the  most  sensible  test  of  carbonic  acid.  I  have  found,  that  test  Qf  carbonic 
the  acetate  of  lead  surpasses  both.  I  was  led  accidentally  *cid. 
to  make  this  observation.  Some  distilled  water,  which  I 
kept  in  a  cellar  not  very  deep  under  ground,  w'here  howr- 
lever  there  were  no  fermented  liquors,  was  rendered  very 
sensibly  turbid,  by  adding  this  solution.  K invan  has  ac¬ 
cused  the  acetite  of  lead  of  being  a  deceitful  test,  his  solu¬ 
tion,  which  had  been  kept  a  little  time,  being  sometimes 
rendered  turbid  by  pure  distilled  water.  But  it  is  not  de-  Not  deceitful 
ceitful ;  the  water  in  this  case  is  not  pure,  it  contains  a  lit¬ 
tle  carbonic  acid.  I  prepared  some  distilled  water  free  from 
all  carbonic  acid.  It  was  not  rendered  turbid  either  by 
''iimewrater,  or  by  the  solution  of  acetite  of  lead.  I  passed 
into  it  a  few  bubbles  of  carbonic  acid,  which  acidulated  the 
water  so  slightly,  that  it  neither  reddened  litmus  paper,  nor 
rendered  limewater  turbid ;  but  the  solution  of  acetite  of 
lead  whitened  it  perceptibly. 

Acetate  of  lead  is  much  less  sensible  to  other  acids.  A  Not  so  sensible 

to  other  asias- 

Solution  of  sulphuric  acid  at  1-85,  diluted  with  16000  parts 
of  water,  which  acts  sensibly  on  litmus  paper,  is  not  ren¬ 
dered  turbid  by  acetate  of  load.  Barytes  water  however 
Vol.  XVII. — Supplement.  2  B  detects 
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Mild  nitrate  of 
mercury  a  test 
of  phosphoric 
acid. 


detects  7-5^^  °f  *ts  weight  in  water  acidulated  with  sulphu¬ 
ric.  acid,  and  surpasses  in  sensibility  for  this  acid  all  other 
reagents. 

The  mild  nitrate  of  mercury  is  almost  as  sensible  a  test  of 
the  phosphoric  as  of  the  muriatic  acid  ;  w  ith  this  difference, 
that  the  precipitate  with  the  former  is  soluble  in  an  excess 
of  phosphoric,  or  nitric  acid,  but  that  with  the  latter  is  ab¬ 
solutely  insoluble  in  an  excess  of  .any  acid  w  hatever. 


Inquiry  into  the 
formation  of 
muriatic  acid  by 
galvanism. 
Apparatus. 


No  traces  of 
muriatic  acid. 


Some  acid 
however. 


Probably  nitric 


Ammonia  too, 
Roth  from  the 
azote  in  the 
water. 


XI. 

Some  farther  Remarks  on  the  pretended  Formation  of 
Muriatic  Add  in  Water  by  the  Influence  of  the  Galvanic 
Pile  :  by  Professor  Pfaff,  of  Kiel. 

1  HAVE  continued  my  researches  into  the  pretended  for¬ 
mation  of  muriatic  acid  in  water,  by  the  influence  of  the 
positive  pole  of  Volta’s  pile.  I  have  employed  glass  tubes 
of  various  diameters,  from  one  line  to  an  inch.  The  tubes 
were  closed  at  bottom,  into  which  the  conducting  wires 
were  cemented  with  sealing  wax.  The  communication  be¬ 
tween  the  two  tubes,  into  one  of  which  the  influence  of  the 
positive  pile  was  conducted,  while  that  of  the  negative  com¬ 
municated  w  ith  the  other,  was  made  at  the  top,  sometimes 
by  wet  paper,  sometimes  by  linen  threads,  sometimes  by 
tendons,  and  sometimes  by  muscular  fibre.  I  likewise  va¬ 
ried  the  metal  of  the  wires,  employing  successively  platiua, 
gold,  silver,  copper,  and  iron. 

In  all  my  experiments  I  could  never  obtain  the  least  trace 
of  muriatic  acid,  though  my  test,  the  mild  nitrate  of  mer¬ 
cury,  the  most  sensible  of  all  for  this  acid,  would  have  in¬ 
dicated  the  presence  of  -j^oVoo-  of  a  grain.  But  I  found  by 
litmus  paper  indications  of  an  acid  ;  which  certainly  was 
neither  the  muriatic,  sulphuric,  carbonic,  nor  phosphoric ; 
since  the  nicest  tests  of  these  acids,  which  greatly  exceed  lit¬ 
mus  in  sensibility,  gave  no  sigus  of  their  presence.  In  all  pro¬ 
bability  therefore,  it  could  be  nothing  but  the  nitric  acid. 

I  always  obtained  traces  of  an  alkali  too,  which  from 
every  test  was  ammonia.  1  cannot  therefore  but  adhere  to 
my  opinion,  that  the  acid  and  alkali  are  formed  at  the  ex¬ 
pense  of  the  nitrogen  adhering  to  the  water  ;  which  on  one 
side  unites  with  oxigen;  on  the  other  with  hidrogen. 

"  XII. 
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Description  of  the  Mode  of  making  Threshing-Floors  in  the 
Commune  of  Valbonnais ,  in  the  Department  of  the  Isere: 
bp  Mr.  J.  J.  Champollion  Figeac,  Secretary  to  the 
Society  of  Sciences  and  Arts  at  Grenoble^  fyc.  *. 

THE  gypsum  quarries  of  Valbonnais  furnish  two  sorts  of  ^wo  sorts  °f 

plaster,  one  white,  the  other  red.  The  white  is  found  The  red used 

only  in  solitary  strata,  not  very  abundant :  the  red,  which  ^or  floors. 

is  coloured  by  oxide  of  iron,  is  the  most  plentiful,  and  used 

almost  exclusively  for  threshing  floors. 

For  this  purpose  it  is  burned  for  24  or  30  hours,  pound-  Calcined,  pow- 

ed  as  tineas  possible,  and  in  this  state  left  for  ten  days,  ^posed 

before  it  is  used.  It  is  to  be  observed,  the  more  it  is 

burned,  and  the  finer  it  is  pounded,  the  better  it  is.  Atwed  mixed 

the  expiration  of  this  term,  and  after  the  ground  on  which  wlt^  G®Id  water* 

the  floor  is  to  be  formed  has  been  made  very  level,  the 

plaster  is  to  be  diluted  with  cold  water  in  a  bucket.  It 

must  be  carefully  mixed  so  as  not  to  have  any  lumps. 

Two  feet  from  one  of  the  walls  of  the  barn,  and  parallel  A  slip  of  wood 

to  it,  a  ruler  is  to  be  placed,  of  the  height  which  the  J?lacecj tw0  feet 
7  .  .  from  the  wall, 

plaster  floor  is  intended  to  have.  This  is  commonly  two  and  the  plaster 

inches  and  half,  or  three  inches.  When  the  plaster  is  quite  -j  har<Jen.ing 
7  .  laid  111  fhe  m~ 

imooth,  has  acquired  a  certain  degree  of  consistency,  and  terval  and 
is  almost  beginning  to  dry,  it  is  poured  out  on  the  space sm00thed* 
between  the  wall  and  the  rules.  To  level  it  another  ruler 
is  passed  over  it,  one  end  of  which  rests  on  the  former, 
the  other  touches  the  wall.  It  is  then  gone  over  with  a 
trowel,  to  make  it  as  smooth  as  possible,  every  vacuity 
is  filled  up,  and  any  heterogeneous  matters,  that  may  be 
on  the  surface,  are  removed.  Thus  a  smooth  level  sur¬ 
face  is  given  to  it,  which  is  an  essential  quality. 

As  soon  as  this  is  done,  a  similar  quantity  of  plaster  This  is  repeated 
prepared  in  the  same  manner  is  laid  at  the  end  of  the  for¬ 
mer,  and  the  same  operations  are  repeated,  till  the  plaster 

is  extended  to  the  opposite  side  of  the  barn.  Here,  how-  withm  a  few 

inches  of  the 

ever,  it  is  absolutely  necessary,  to  leave  a  little  void  space,  opposite  wall. 

*  Sonnini’s  Bibliotheque  Physico-economique,  Feb.  1807,  p.  315. 

2  B  2  to 
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The  board  re¬ 
moved  two  feet 
farther,  and 
another  layer 
formed  *, 
and  this  repeat¬ 
ed  till  the  space 
is  covered. 


Every  portion 
must  be  well 
united, 

and  the  whole 
finished  in  a  day 
if  possible. 


Ten  days  after 
the  vacuity 
filled  up. 

Will  last  150 
years, 

and  then  mav 
be  taken  up, 
burned  afresh, 
and  laid  down 
again. 


to  guard  against  the  inconveniences  that  would  ensue  from 
the  plaster  swelling  when  in  contact  with  both  walls.  This 
space  may  be  three  inches  in  a  length  of  twenty  feet. 
Other  layers  of  plaster  are  then  formed  in  succession  by 
the  side  of  this,  bounding  them  always  by  the  long  ruler, 
placed  at  two  feet  distance  from  each  preceding  layer,  which 
will  keep  them  all  of  an  equal  thickness;  and  thus  the 
whole  of  the  floor  is  completed. 

Great  care  must  be  taken,  that  the  successive  portions 
unite  well  together,  that  there  may  be  no  vacuity  between 
them.  For  this  purpose  it  is  necessary  to  finish  the  whole 
in  one  day  if  possible:  and  to  accomplish  this  a  sufficient 
number  of  men  should  be  employed  in  diluting  and  pre¬ 
paring  the  plaster,  that  those  who  are  forming  the  floor 
may  proceed  w  ithout  interruption. 

Ten  days  aftenvard  the  vacuity  left  between  the  floor 
and  the  wall  is  filled  up,  and  then  it  will  be  ready  for  use. 
If  in  this  time  it  acquire  a  deep  red  colour,  it  is  a  good 
sign.  Such  a  floor  will  last  in  common  a  hundred  and  fifty 
years;  and  still  longer,  if  it  be  not  exposed  to  damp. 
When  its  surface  becomes  injured  by  time,  and  is  no  longer 
as  smooth  as  it  ought  to  be,  all  the  plaster  may  be  removed, 
exposed  to  the  weather  for  a  fortnight,  burned  again  as  if 
it  wf  re  fresh  taken  from  the  quarry,  pounded,  mixed  with 
water,  and  relaid  in  the  same  place,  proceeding  exactly  in 
the  same  manner  as  when  it  was  laid  down  the  first  time. 


Will  then  last 
as  long  as 
before. 
Quantity  of 
materials  and 
labour. 


The  floor  thus  remade  will  last  as  long  as  it  did  before. 

The  advantages  of  such  a  floor  may  readily  be  conceived, 
when  the  high  price  to  which  timber  has  risen  of  late  years  is 
considered.  That  some  calculation  of  its  cost  may  be 
formed,  a  square  fathom  of  this  floor,  three  inches  thick, 
wilr  require  about  eleven  hundred  weight  of  gypsum;  and 
two  men  can  w'ork  up  seven  times  this  quantity  in  a  day. 
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French  National  Institute  *. 

Mr.  LAPLACE  has  investigated  the  phenomena  of  ca- Laplace  on  ca¬ 
pillary  attraction;  but  instead  of  copying  what  Mr.  De_  dttiac* 
lambre  says  on  this  subject,  we  shall  refer  our  readers  to 
p.  164,  169,  and  286  of  the  present  volume  for  what  has 
been  done  by  this  celebrated  mathematician;  and  to  our 
next  number  for  some  remarks  on  it  by  a  learned  corres¬ 
pondent. 

In  1784  Mr.  Roswag  of  Strasbourg  presented  to  the  Wire  gauze 
board  of  trade  some  gauze  made  of  iron  wire,  for  which  he 
received  a  reward;  and  the  loom  he  invented  for  making  it 
was  lodged  in  the  collection  of  machines  of  Vaucanson.  In  coated  with 

1799  Mr.  Rochon  made  others,  and  coated  them  with  a  JtUu te* for  'horn 
transparent  glue,  to  be  substituted  instead  of  horn  for  ship  in  ship  lanterns, 
lanterns  to  be  used  betwreen  decks,  and  in  engagements  by  llsainsl 

night.  He  has  since  conceived,  that  writh  a  thin  coating  of 
plaster  they  might  be  employed  to  preserve  ships  from  fire, 
and  buildings  on  shore  still  more  easily ;  or  at  least  that  they 
would  render  the  ravages  of  fire  less  frequent,  and  less  ter¬ 
rible.  These  gauzes  might  be  very  useful  too  for  theatrical  Safe  stage  de¬ 
decorations,  which  would  not  be  liable  to  take  fire.  Their  coratlolls‘ 
only  inconvenience  is  their  being  so  little  flexible;  but  Mr. 

Rochon  does  not  despair  of  means  being  found  by  chemistry 
to  remedy  this  imperfection,  and  it  was  with  a  view  of  call¬ 
ing  attention  to  this  subject,  that  he  read  a  paper  on  it  to 
the  class. 

*  »  •  •  *  j 

An  eclipse  of  the  sun  is  among  the  most  useful  pheno- Total  eclipse  oi 
mena  for  the  verification  of  astronomical  tables,  or  for  thethc  SU11, 
determination  of  the  longitudes  of  places.  It  is  likewise 
one  of  those,  that  most  attract  the  attention  of  observers. 

Mr.  Lalande,  true  to  the  custom  he  has  followed  these  fifty 
years,  has  calculated  all  the  observations  he  could  collect  of 
the  eclipse  of  1806.  Clouds  concealed  it  from  the  astrono- 

*  Abridged  from  the  account  of  the  proceedings  of  the  mathe¬ 
matical  division  of  the  class  of  mathematical  and  physical  sciences 
"iven  by  the  perpetual  secretary,  Mr.  Delambre. 
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mers  of  Paris;  but  it  was  seen  in  several  parts  of  France, 

Observed  in  Germany,  Holland,  and  Italy.  In  America  it  -would  be 
^Q]6ric2l  * 

particularly  interesting,  as  at  Boston  and  Albany  it  was  to¬ 
tal.  At  Kinderliook,  near  Albany,  it  was  observed  by 
Mr.  Ferrer  with  excellent  instruments.  He  concluded  the 
conjunction  to  be  at  45  min.  33  sec.  after  11.  Mr.  Lalande 
found  precisely  the  same:  and  as  he  learned  by  other  obser¬ 
vations,  that  it  happened  at  30  nun.  6  sec.  after  4  at  Paris, 
it  follows,  that  the  difference  of  longitude  of  these  two 
places  must  be  7h.  15'  27"  of  time. 

The  eclipse  was  observed  at  Albany  too,  but  at  the  in¬ 
stant  of  the  return  of  the  light  the  observer  had  not  his  eye 
at  the  glass :  and  though  this  phenomenon  would  appear  to 
be  of  a  nature  to  be  seen  as  accurately  with  the  naked  eye, 
it  seems  to  have  been  noticed  a  few  seconds  too  late. 

Disk 'of  the  A  curious  remark  of  Mr.  Ferrer  is,  that  the  disk  of  the 
fionGts  atmos^  1110011  appeared  illumined  a  few  seconds  before  the  end  of 
phere.  the  total  eclipse,  which  seemed  to  him  an  effect  of  the  at¬ 

mosphere  of  the  moon.  • 

Only  six  stars  The  darkness  was  not  so  great  as  was  expected.  Only 
beTn^’surroun11  S1X  the  principal  stars  or  planets  were  seen.  Aluminous 
ded  by  a  lumi-  ring  of  45  or  50',  surrounding  the  sun,  diminished  the  ob- 

nous  ring.  scurity. 

Irradiation  of  From  the  comparison  of  this  total  eclipse  w  ith  some  an- 

The^ameter of nu^ar  eclipses  observed  before,  Mr.  Lalande  thinks,  that 

the  moon  2"  the  irradiation  of  the  sun  is  2";  and  that  \°  must  be  added 

more  than  La-  ^  ^he  seinidiameter  which  he  had  assigned  to  the  moon  from 
lande  had  cal-  n 

culated.  direct  observations  made  at  the  full. 

The  sun  mov-  Many  astronomers  have  supposed,  that  the  sun  is  notim- 
able  in  space,  movable  in  space.  Mr.  Lalande  conjectured  from  its  ro¬ 
tatory  motion,  which  is  unquestionable,  that  it  has  a  move¬ 
ment  of  revolution.  What  he  suspected  Herschel  has  en¬ 
deavoured  to  prove  by  observations.  Mr.  Pr£vot,  of  the 
academy  of  Petersburg,  has  been  led  to  the  same  result: 
but  Mr.  du  Stfjour,  having  treated  the  question  analytically, 
has  found,  that  it  is  insolvable  when  considered,  in  its  to¬ 
tality.  The  results  to  which  Mr.  Herschel  has  been  led  by 
the  apparent  motions  of  different  stars*  do  not  accord  suili- 


*  See  our  Journal,  vol.  XIII,  p.  59,  and  XV,  p.  232,  and  2 69. 
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cicntly  to  establish  the  motion  of  the  sun,  and  immobility 
of  the  stars  :  it  rather  appears,  that  they  are  all  in  motion  : 
and  it  is  on  this  supposition,  that  Mr.  du  Sejour  declares  the 
problem  insolvable. 

Notwithstanding  this  decision,  Mr.  Buckharrit  has  sub¬ 
jected  it  to  analysis  anew.  His  formulas  are  more  commo¬ 
dious,  and  more  easy  of  application,  than  that  of  Mr.  du 
Sdjour;  and  are  less  laborious  than  the  trigonometrical  cal¬ 
culation  of  Mr.  Herschel.  He  has  very  adroitly  eliminated 
the  distances  of  the  stars,  which  appear  to  be,  and  really 
are,  one  of  the  elements  of  the  calculation,  and  which  will 
probably  remain  for  ever  unknown  to  us.  If  the  sun  alone 
be  in  motion,  this  motion  may  be  known  to  a  certain  degree 
of  accuracy,  in  time,  by  means  of  good  observations  :  but 
if  the  stars  too  move,  the  separation  of  the  unknown  quan¬ 
tities  will  be  impossible,  and  some  embarrassment  will  en¬ 
sue  to  future  astronomers,  should  there  be  an  interruption 
to  observations  for  a  few  centuries;  and  should  they  at¬ 
tempt  to  calculate  the  celestial  movements  anew  by  compar¬ 
ing  their  observations  with  ours,  after  a  period  of  ignorance 
of  some  duration.  But  even  on  this  supposition,  which  is 
fortunately  very  improbable,  it  would  only  follow,  that  the 
observations  of  the  18th  century  would  appear  a  little  less 
accurate;  which  would  not  prevent  them  from  furnishing 
much  better  helps,  than  we  found  in  the  small  number  of 
rude  observations  transmitted  to  us  by  the  Greeks. 

The  problem  of  finding  the  train  of  wheels  necessary  to 
represent  the  motions  of  the  planets  was  resolved  by  Huy- 
ghens  in  a  very  complete  manner  by  continual  fractions, 
which  have  the  advantage  of  furnishing  approximate  values, 
expressed  by  the  smallest  numbers  possible,  in  every  degree 
of  approximation  with  which  the  artist  may  think  proper 
to  content  himself.  But  to  this  every  artist  who  attempts 
to  construct  a  planetarium  is  not  equal.  Mr.  Burckhardt 
therefore  has  pointed  out  to  them  calculations  more  easy, 
and  sufficiently  exact. 

To  these  labours  of  the  class  may  be  added  the  reports 
made  by  its  committees  on  the  most  curious  and  important 
inventions  submitted  to  its  judgment.  On  both  these  ac-. 
counts  we  shall  particularly  mention  the  report  of  Carnot 

on 


and  the  stars 
likewise  :  so 
that  its  motion 
cannot  be  de¬ 
termined. 

Rurckhardt  has 
examined  the 
question  anew. 


Problem  of 
finding  the  train 
of  wheels  for  a 
planetarium. 


Pyreolophorus. 
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A  power  equal 
to  the  steam 
engine  with  less 
consumption  of 
fuel. 

Its  mode  of  ac¬ 
tion. 


Experiments 
with  it. 


on  the  machine  invented  by  Messrs.  Nicps,  and  called  by 
them  a  pyreolophurus.  By  this  word,  compounded  from 
fire,  wind,  and  io  carry,  the  inventors 

intended  to  point  out  the  moving  powers  of  the  machine, 
which  are  wind  from  a  pair  of  bellows,  and  air  suddenly 
expanded  by  lire*.  Their  object  was  tP  discover  a  physical 
power  equal  to  that  of  the  steam  engine  without  consuming 
so  much  fuel. 

To  form  an  idea  of  the  manner  in  which  they  produce 
and  call  into  action  the  sudden  expansion  of  air,  suppose  a 
copper  receiver  to  be  firmly  fixed  to  a  horizontal  table.  To 
one  of  its  sides  is  fitted  a  tube,  by  means  of  w  hich  a  body 
of  air  is  conveyed  into  the  receiver.  This  air  meets  in  its 
way  a  few  grains  of  combustible  matter,  which  it  projects 
on  a  flame,  where  it  enters  into  ignition.  The  inflamed 
matter,  entering  into  the  receiver,  expands  its  contained  air 
with  great  force,  which  is  exerted  against  the  sides,  and 
pushes  forward  a  piston,  sliding  in  a  second  tube,  fitted  to 
one  of  the.  sides.  This  piston  drives  before  it  a  column  of 
water,  or  any  other  body  exposed  to  its  action  ;  after  which 
the  piston  returns  of  itself  to  its  former  place,  and  the  ma. 
chine,  recovering  its  former  state,  is  again  ready  to  act  as 
before.  All  these  effects  take  place  in  five  seconds  of  time. 

fn  a  trial  made  by  the  inventors,  a  barge  loaded  with  nine 
hundred  weight,  and  its  bow  presenting  a  resistance  of  six 


square  feet  to  the  w  ater,  ascended  the  Saone  with  a  velocity 
double  that  of  the  stream.  In  another  trial  made  by  the 
committee,  the  pressure  exerted  on  a  piston  of  3  inches 
square  was  equal  to  a  weight  of  57000  grammes  (1261bs); 
the  interior  capacity  was  21  cubic  inches;  and  the  con¬ 
sumption  of  fuel  was  only  0*32  of  a  gramme  (5  grains). 

The  inventors  mean  to  carry  their  first  attempts  nearer  to 
perfection :  but  even  in  the  present  state  of  the  machine, 
its  violent  concussions,  the  shocks  it  gives  to  what  supports 
it,  and  the  celerity  of  its  motions,  leave  no  doubt  of  the  in. 


*  This  principle  has  already  been  employed  in  our  own  country, 
and  we  understand  its  powers  were  found  to  be  very  great ;  but 
some  obstacles  occurred,  that  prevented  it  from  being  followed  up. 
From  the  account  given  by  Messrs.  Nieps,  however,  it  was  not  pre. 
cisely  in  the  same  way  as  their  contrivance,  but  on  a  simple  anil 
more  scientific  principle.  W.  N. 
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tensity  and  impetuosity  of  this  new  moving  principle;  aivd 
valuable  results  may  be  expected  from  it,  when  by  repeated 
trials  all  the  energy  of  which  it  is  susceptible  is  imparted  to 
it.  Such  is  the  opinion  of  the  committee,  and  the  class  de¬ 
termined,  that  the  whole  of  their  report  should  be  inserted 
in  the  historical  part  of  its  memoirs,  to  preserve  the  remem¬ 
brance  and  date  of  the  first  trial  of  an  invention  that  may 
prove  highly  important. 

Mr.  ldctet  presented  ten  models  of  scapements  from  New  scapa- 
Messrs.  Malley  of  Geneva,  three  of  which  belonged  in  part  mcnts* 
to  Mr.  Tavan,  the  artist  who  made  them  all.  They  dis¬ 
played  an  inventive  genius,  and  great  merit  in  the  execution. 

Mr.  Desmarets  read  an  interesting  report  on  a  new  ma-  Frame  for 
chine  for  weaving  ribbed  stockings,  invented  by  Mr.  Bel-  weav?ng  nbW 
lemere.  This  is  not  above  half  as  expensive  as  the  English 
stocking-frame,  and  its  movements  are  much  lighter.  Its 
advantages  are  con  finned  by  two  years  experience. 

From  the  learned  researches  of  Mr.  Coulomb,  and  the  Variation  and 
formulae  of  de  Borda  and  Laplace,  we  are  now  able  to  de-  tndma^ 
terminc  with  sufficient  precision,  and  without  too  many  dif-  netic  power, 
ficulties,  the  variation  and  dip  of  the  needle,  and  the  inten¬ 
sity  of  the  magnetic  forces.  But  these  nice  observations 
require  perfect  instruments,  time,  and  an  exact  knowledge, 
of  the  meridian  of  the  place.  The  observations  which  na¬ 
vigators,  to  whom  most  of  these  are  often  wanting,  have 
been  able  to  make,  are  not  to  be  depended  upon  sufficiently 
for  us  to  infer  from  them  with  certainty  the  situation  of  the 
magnetic  poles  and  equator,  and  the  points  where  the  mag¬ 
netic  equator  intersects  that  of  the  earth.  Mr.  Biot  how- Mr  Biot  has  at- 
ever  has  attempted  to  determine,  from  the  observations  of  certain  the  de 
la  Peyrouse  and  von  Humboldt,  all  these  elements  of  thementsof  the 
magnetic  theory  of  the  globe;  and  he  has  given  the  '  neces-  0i 

sary  formulae  for  calculating  what  the  variation  and  dip  of 
the  needle  should  be  in  any  given  place. 

The  journey  which  Messrs,  von  Humboldt  and  Gay- Humboldt  and 
Lussac  have  since  made  in  Italy,  France,  and  Germany>^vye^a^c 
has  afforded  them  repeated  opportunities  of  comparing  their  many  observa- 

observations  with  the  hypothesis  of  Mr.  Biot.  The  diffi-  of  thtTneedlc*  ^ 
culfy  of  ascertaining  the  meridian  prevented  them  from  ob-  and  the  mag-  .t 
serving  the  variation  of  the  needle  at  their  different  stations;  dearth  er  ^ 

but 
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These  did  not 
coincide  with 
Biot’s  hypothe¬ 
sis. 


The  dips  were 
ail  in  excess. 


K 


but  they  observed  the  dip,  and  the  number  of  oscillations 
made  in  a  given  time  bv  a  horizontal  needle,  whence  by  a 
very  simple  formula  they  deduced  the  number  of  oscillations 
it  would  have  made  in  its  true  direction,  and  the  intensity  of 
the  magnetic  forces. 

To  exhibit  the  whole  of  their  labour  at  one  view,  and  the 
consequences  dcduoibie  from  it,  Mr.  Gay-Lussac  has  given 
a  general  table  of  the  observations  themselves,  the  geogra¬ 
phical  latitude  and  longitude  of  the  place,  the  latitudes  and 
longitudes  referred  to  the  magnetic  equator  according  to  the 
hypothesis  of  Mr.  Biot,  the  dips  calculated  according  to 
this  hypothesis,  and  the  differences  they  found  between  their 
observations  and  this  calculation.  To  this  he  has  added  ob¬ 
servations  on  the  nature  of  the  soil,  and  its  elevation  above 
the  level  of  the  sea. 

It  is  to  be  remarked,  that  all  these  differences  are  in  the 
same  direction,  the  dips  by  calculation  being  from  3°  42 ' 
to  5°  9'  too  great.  Admitting,  that  some  of  these  differ¬ 
ences  may  be  ascribed  to  local  circumstances,  or  the  un¬ 
avoidable  errours  of  observation,  it  appears  at  least  highly 
probable,  that  a  more  considerable  part  arises  from  the  si* 
tuation  attributed  to  the  nodes  of  the  magnetic  equator,  and 
to  the  angle  it  makes  with  that  of  the  earth.  It  will  not  be 
difficult  to  determine  the  corrections,  that  Mr.  Biot’s  hy¬ 
pothesis  requires,  to  agree  much  better  w  ith  these  new  ob¬ 
servations,  and  reconcile  them  with  those  from  which  he 
determined  his  first  elements.  It  is  to  be  presumed,  that 
Mr.  Biot  himself  w  ill  consider  this  as  an  object  of  sufficient 
importance  to  engage  his  attention,  when  he  has  finished  the 
important  and  difficult  undertaking,  on  which  he  is  now 
employed  *.  To  give  this  theory  all  the  precision  of  which 
it  is  susceptible,  it  is  much  to  be  wished,  that  we  had  a  se¬ 
ries  of  observations  made  in  remoter  parts  of  the  globe  with 
the  same  care  as  those  of  von  Humboldt  and  Gay-Lussac: 
but  in  the  mean  time  we  perceive,  that  the  intensity  of  the 


Meridian  line 
extended  to  the 
Balearic  is¬ 
lands. 


*  Messrs.  Biot  and  Arago  set  off  in  September  last  to  continue 
the  meridian  line  to  the  Balearic  islands,  and  finish  the  labours 
interrupted  by  the  death  of  Mr.  Mcchain.  In  December  they  be¬ 
gan  the  observation  of  the  great  triangle,  which  is  to  connect  the 


island  of  Ivica  with  the  coast  of  Valencia. 


magnetic 
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magnetic  forces  increases  with  the  latitude,  as  Mr.  von  ITum- The  magnetic 
boldt  had  already  remarked  on  his  American  tour;  for  at 
Berlin  it  is  13703,  while  at  Rome  it  is  only  12G42..  It  fol-  tude. 
lows  too  from  their  labours,  that  the  influence  ot  the  chain  ^th^Alpsht- 
of  the  Alps  was  very  feeble,  if  any  thing.  I  hat  ot  Vesu-  tie  or  nothing. 

*  *  '  *  rpi  r»  tt 

vius  at  the  moment  of  the  earthquake  and  eruption  of  1805  viu*  during  an 
was  not  much  more  perceptible,  and  this  would  appear  to  eruption  the 
be  owing  rather  to  local  circumstances,  than  to  a  particular 
magnetic  centre. 

The  description  of  the  instruments  employed  in  these  ob¬ 
servations,  and  the  disquisitions  entered  into  by  Mr. .Gay- 
Lussac  respecting  the  best  means  of  making  them,  cannot 
fail  to  add  to  the  confidence,  which  the  well-known  accu¬ 
racy  and  skill  of  the  observers  must  naturally  inspire. 

F rom  eudiometrical  experiments,  and  the  analysis  of  the  All  gases  sup- 
air,  Messrs,  von  Humboldt  and  Gay-Lussac  had  been  led  [Yidt  to* have1' 
to  suspect,  that  all  gases  might  have  the  same  capacity  for  the  same  capa- 
caloric.  This  consequence,  which  appeared  deductible  from  Clty  *or 
their  observations,  deserved  a  more  scrupulous  examination, 
which  Mr.  Gay-Lussac  undertook  on  his  return.  Ilis  new 
experiments  confirmed  those  before  made,  yet  led  him  to  an 
opposite  conclusion.  The  gases  he  had  observed  with  Mr.  but  this  is  true 
von  Humboldt  had  in  reality  nearly  equal  capacities  for  heat,  spectTo^some. 
but  it  was  wrong  to  ascribe  the  same  property  to  all  gases 
without  distinction. 

The  apparatus  contrived  by  Mr.  Gay-Lussac  was  ex-  Gay-Lussac’s 
tremely  simple.  It  consists  of  two  equal  globes,  each  with  determinii^1" 
two  tubulures,  one  fitted  with  a  cock,  the  other  with  a,  very  this, 
sensible  spirit  thermometer.  The  globes  having  been  freed 
from  moisture  by  dried  muriate  of  lime,  they  were  exhaust¬ 
ed  of  air,  and  one  was  filled  with  the  gas  to  be  tried.  The 
communication  between  the  two  balloons  being  then  opened, 
part  of  the  gas  included  in  the  first  rushed  into  the  second, 
till  an  equilibrium  was  established;  and  then  Mr.  Gay- 
Lussac  carefully  examined  the  changes  of  temperature  indi¬ 
cated  by  the  two  thermometers. 

In  the  first  experiment,  the  subject  of  which  was  atmos-  Air  rushing  in- 

pheric  air,  he  saw  with  astonishment  the  thermometer  rising  u'  a  va<  '’,‘u  . 
r  gave  out  heat, 

perceptibly  in  the  exhausted  globe  in  proportion  as  the  air 
rushed  into  it.  This  fact  appears  diametrically  opposite  to 

another 
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and  this  in  pro¬ 
portion  to  its 
density. 


Other 

produced  the 
same  pheno¬ 
mena. 


Contrivance  for 
equalizing  the 
time  of  trans¬ 
mission  of  the 

£T.S. 


General  results 
r>f  the  experi¬ 
ments. 


another  well  known,  which  is,  that  a  volume  of  air  inclu¬ 
ded  in  the  receiver  of  an  air-pump  continually  absorbs  ca¬ 
loric  as  it  dilates  under  the  rising  piston.  It  may  be  said, 
that  the  vacuum  in  the  second  globe  was  not  sufficiently  per¬ 
fect,  and  that  the  air  remaining  in  it,  being  compressed  by 
the  additional  quantity  admitted,  was  obliged  to  give  out 
part  of  the  air  it  contained:  but  this  explanation  Mr.  Gay- 
Lussac  refutes,  first  by  reasoning,  and  afterward  by  a  di¬ 
rect  experiment. 

If  the  alcohol  ascend  in  the  second  thermometer,  it  de¬ 
scends  nearly  the  same  quantity  in  the  first.  Now  if,  after 
having  exhausted  the  second  globe,  the  communication  be¬ 
tween  them  be  opened,  the  gas,  equally  distributed,  will  be 
reduced  to  half  the  density  it  had  before;  and  one  of  the 
thermometers  will  be  seen  to  rise,  and  the  other  fall,  eacli 
in  an  equal  degree,  but  less  than  before,  in  consequence  of 
the  diminution  of  density.  And  if,  by  repeating  the  ex¬ 
haustion,  the  density  be  reduced  to  half  what  it  was  in  the 
second  trial,  and  consequently  to  i  what  it  was  in  its  origi¬ 
nal  state,  we  shall  find  the  equal  and  opposite  variations  of 
the  two  thermometers  still  following  the  ratio  of  the  density. 
Similar  experiments,  made  with  particular  attention,  on  hi- 
drogen,  oxigen,  and  carbonic  acid  gas,  produced  similar 
results;  that  is  to  say,  the  quantities  of  caloric  absorbed 
in  the  first  globe,  and  evolved  in  the  second,  were  always 
equal  to  each  other,  and  proportional  to  the  density. 

To  render  the  experiments  comparable  with  each  other, 
it  was  necessary,  that  the  time  occupied  by  all  the  different 
gases  in  their  transmission  from  one  globe  to  the  other  should 
be  the  same.  This  Mr.  Gay-Lussac  effected  by  a  contriv¬ 
ance  equally  simple  and  ingenious,  w  hich  diminished  the  ori¬ 
fice  of  the  connecting  tube  in  the  ratio  of  the  square  root 
of  the  densities :  and  thus  the  time  of  transmission  for  all 
the  gases  was  found  to  be  eleven  seconds. 

Of  these  experiments,  which  deserve  the  attention  of  the 
natural  philosopher,  and  which  Mr.  Gay-Lussac  purposes 
to  verify  and  extend  by  farther  observations,  the  following 
are  the  results,  which  however  he  offers  with  some  diffidence. 

1.  When  a  vacuum  comes  to  be  occupied  by  a  gas,  the 
caloric  evolved  is  not  owing  to  the  little  air  that  might  be 
left  in  it. 

2.  If 
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2.  If  a  communication  be  opened  between  two  equal 
spaces,  one  a  vacuum,  the  other  filled  with  a  gas,  the  vari¬ 
ations  of  temperature,  positive  in  one  and  negative  in  the 
other,  are  equal  in  quantity,  but  not  in  intensity. 

3.  In  the  same  gas  these  variations  are  proportional  to  the 
change  of  density  it  undergoes. 

4.  The  variations  in  different  gases  are  so  much  greater, 
in  proportion  as  their  specific  gravities  arc  less. 

5.  The  capacity  of  a  gas  for  caloric  in  a  given  volume  di¬ 
minishes  with  the  density. 

6.  The  capacities  of  gases  for  caloric,  in  equal  volumes, 
are  so  much  greater,  as  their  specific  gravities  are  less.  This 
consequence  will  be  evident  to  those  who  know  the  experi¬ 
ments,  by  which  Mr.  Gay-Lussac  had  already  proved,  that 
all  gases  are  equally  affected  by  equal  elevations  of  temper¬ 
ature. 

Mr.  Cotte,  correspondent  of  the  Institute,  has  compared  Progress  of 
the  progress  of  several  thermometers,  both  of  mercury  and  comparelf^otk 
alcohol,  in  various  expositions,  during  the  hottest  days  of  mercurial  and 
the  three  memorable  summers  of  1802,  1803,  and  1806.  sPlub 

Two  of  these  thermometers,  one  mercurial  the  other  in  doors  and 
spirit,  were  placed  out  of  doors  in  the  shade,  and  facing  the  su* 

north;  two  others  were  exposed  to  the  direct  rays  of  theshade, 
sun ;  and  two  were  within  doors.  All  of  them  were  con¬ 
structed  with  the  greatest  care,  and  under  the  inspection  of 
different  members  of  the  Academy  of  Sciences.  Before 
Mr.  Cotte  examined  the  effects  of  different  exposures,  he 
determined,  by  taking  the  mean  of  a  great  number  of  ob¬ 
servations,  the  comparative  motions  of  these  thermometers 
in  the  same  situation. 

It  follows  from  these  experiments,  that  the  differences  be-  Differences  be¬ 
tween  the  mercurial  and  spirit  thermometers  are  much  more  ^ndlpirit^reaj 
considerable,  when  they  are  exposed  directly  to  the  rays  of  est  in  the  sun. 
the  sun;  which  Mr.  Cotte  ascribes  chiefly  to  the  red  colour 
of  the  spirit:  and  this  difference  is  greater,  the  greater  the 
heat. 

The  greatest  hourly  variation  takes  place  from  6  to  7,  Hourly  wia- 
and  more  especially  from  7  to  8  in  the  morning ;  it  continues 
diminishing  till  11 ;  thence  it  increases  till  2 ;  and  between 
2  and  3  it  diminishes  a  little. 

The 
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The  greatest 
heat  without 
doors  not  al¬ 
ways  on  the 
same  days  as 
within. 

Clouds  affect 
spirit  most. 

Mercury  most 
"uniform. 

Time  of  great¬ 
est  heat. 


Fluctuation  ob 
served. 


Relation  be¬ 
tween  the  dis¬ 
tances  of  any 
five  points  in 
space,  by  Car¬ 
not. 


The  difference  between  the  mercurial  and  spirit  thermo, 
meters  exposed  to  the  sun  is  nearly  the  same  from  10  in  the 
morning  (ill  4  in  the  afternoon. 

'Fhe  maximum  of  the  thermometers  within  doors  docs  not 
happen  on  the  same  days  as  that  of  the  thermometers  with¬ 
out.  • 

A  cloud  passing  rapidly  over  the  sun  suddenly  sinks  the 
spirit  2°  or  3°,  the  mercury  about  1°  only.  When  the 
cloud  has  passed,  the  liquid  rises  as  quickly. 

The  motion  of  the  mercury  is  most  uniform. 

The  maximum  of  the  thermometers  out  of  doors  in  the 
shade  takes  place  from  2  to  3 :  that  of  the  thermometers  in 
the  sun,  Irom  3  to  4 :  and  that  of  the  thermometers  within 
doors,  from  6  to  7,  in  the  afternoon. 

When  the  heat  is  the  greatest,  a  kind  of  fluctuation  and 
agitation  is  observed  in  the  mercury,  and  still  more  in  the 
spirit,  which  causes  them  to  rise  and  fall  continually. 

Mr.  Carnot  has  published  a  memoir  on  the  Relation  that 
exists  between  the  distances  of  any  five  points  taken  in  space, 
followed  by  an  essay  on  the  Theory  of  Transversals.  This 
forms  an  interesting  appendage  to  the  Geometry  of  Position 
of  the  same  author.  In  it  will  be  found  a  number  of  use¬ 
ful  or  at  least  very  curious  theorems;  analytical  formulae 
for  resolving  all  the  problems  respecting  a  quadrangular  py¬ 
ramid,  without  supposing  any  knowledge  but  that  of  its 
edges.  All  these  formula?  are  symmetrical,  and  possess  a 
degree  of  elegance,  that  will  much  please  the  geometrician. 
Some,  it  is  true,  may  stagger  the  hardiest  calculator,  and 
much  shorter  solutions  might  be  obtained  by  the  skilful  ap¬ 
plication  of  trigonometry  ;  but  each  problem  would  require 
new  considerations,  which  do  not  immediately  present  them¬ 
selves  to  the  mind,  while  here  every  thing  flows  in  the  clear¬ 
est  manner  from  a  few  known  principles.  This  work  there¬ 
fore  is  a  repository,  whence  the  geometrician  may  derive 
expressions,  that  will  facilitate  the  solution  of  very  compli¬ 
cated  problems.  To  give  an  idea  of  the  calculations  of  the 
author,  we  shall  quote  the  enunciation  of  one  of  the  last 
problems,  which  is  as  it  were  the  summary  of  those  that 
precede  :  66  Of  ten  right  lines,  joining  any  five  points  taken 
in  space  two  by  two,  nine  being  given  to  find  the  tenth.” 
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The  Essay  on  Transversals  is  not  less  curious.  The  fun-  Carnot’s  Essay 
damental  principle  of  this  likewise  may  be  found  in  the  Geo-  sajs 
metry  of  Position ;  and  it  was  one  of  the  two,  on  which 
Ptolemy  built  all  his  spherical  trigonometry.  The  word 
transversal  is  here  employed  to  signify  any  right  line,  cut¬ 
ting  the  three  sides  of  a  right-lined  triangle  or  their  prolon¬ 
gations.  An  equation  of  remarkable  simplicity  expresses 
the  ratio  between  the  segments  of  the  sides.  Mr.  Carnot 
immediately  deduces  from  it  three  other  formulae  of  the  same 
nature,  which,  transferred  afterward  to  spherical  trigono¬ 
metry,  are  found  to  be  the  same  as  Ptolemy  had  deemed  suf¬ 
ficient  for  the  purposes  of  astronomy.  lie  demonstrated 
them  synthetically,  according  to  the  method  of  the  ancients  ; 
and  his  demonstrations,  enlarged  by  his  commentator  Theon, 
are  not  very  complex.  Mr.  Carnot,  after  having  demon¬ 
strated  the  first  principle  exactly  in  the  same  manner  as  Pto¬ 
lemy,  finds  in  our  modern  trigonometry  more  simple  means 
for  the  others. 

After  having  coincided  with  the  Greek  mathematician,  he 
extends  the  theory  in  various  ways,  applying  it  to  plane  and 
spherical  quadrangular  figures;  to  every  polygon,  plane  or 
even  oblique;  and  lastly  to  pyramids :  applications  that  are 
perfectly  new,  and  of  which  not  the  least  trace  is  to  be 
found  either  in  Ptolemy,  or  in  his  commentator. 

Mr.  Lacroix  has  published  a  fifth  edition  of  his  Elements  5th  edition  of 

of  Geometry.  Elements  of 

J  '  Geometry  by 

Mr.  Haiiy  has  published  a  second  of  his  Elements  of  Na-  Lacroix. 

tural  Philosophy.  The  great  and  rapid  success  of  the  first  fq^fy’s^EIe  °f 
edition  renders  it  unnecessary  for  us  to  enter  particularly  meats  of  Natu* 
into  the  plan  and  execution  of  a  work,  which  its  author  has  ral  rJul°sophy» 
revised  throughout,  to  enrich  it  with  all  the  new  discoveries, 
that  have  taken  place  in  such  a  short  interval.  Thus  we 
find  in  it  Mr.  Laplace’s  theory  of  capillary  phenomena; 

Mr.  Gay-Lussac’s  experiments  on  the  dilatation  of  gases; 
and  the  researches  of  Mr.  Biot  into  the  relation  between  the 
refractive  power  of  different  substances  and  their  chemical 
composition,  which  he  has  just  finished. 
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Medical  and 
surgical  lec¬ 
tures. 


Lectures  at  St.  Thomas's  and  Guy's  Hospitals . 

T/ie  autumnal  course  of  lectures  at  these  hospitals,  will 
commence  as  follows : 

St.  Thomas's., 

Anatomy  and  the  operations  of  surgery,  by  Mr.  Cline 
and  Mr.  Astley  Cooper,  Thursday,  Oct.  1st,  at  2  ’clock* 

Principles  and  practice  of  surgery,  by  Mr.  Astley  Cooper, 
Monday,  October  5th,  at  8  in  the  evening. 

Guy's. 

Practice  of  medicine,  by  Dr.  Babington  and  Dr.  Currys 
Friday,  October  2,  at  10  o’clock. 

Chemistry  by  Dr.  Babington,  Dr.  Marcet,  and  Mr.  Allen, 
Saturday,  October  3,  at  10  o’clock. 

Midwifery  and  diseases  peculiar  to  women  and  children, 
by  Dr.  Ilaighton,  Monday,  Oct.  5,  at  8  in  the  morning. 

Pathology,  therapeutics,  and  materia  medica,  by  Dr. 
Curry,  and  Dr.  Cholmeley,  Tuesday,  October  6,  at  8  in 
Fhe  evening. 

Physiology,  or  laws  of  the  animal  (Economy,  by  Dr. 
Ilaighton,  Wednesday,  October  7,  at  7  in  the  evening. 

Experimental  Philosophy,  by  Mr.  Allen,  to  begin  in 
November. 

Clinical  Lectures  on  select  medical  cases,  by  Dr.  Babing¬ 
ton,  Dr.  Curry,  and  Dr.  Marcet. 

N.  13.  The  several  lectures  are  so  arranged  as  not  to  in¬ 
terfere  with  each  other  in  the  hours  of  attendance;  and  the 
whole  is  calculated  to  form  a  complete  course  of  medical 
and  surgical  instruction.  Terms  and  other  particulars  to 
be  learnt  from  Mr.  Stocker,  apothecary  to  Guy’s  Hospital, 
who  is  also  empowered  to  enter  gentlemen  as  pupils  to  such 
of  the  lectures  as  are  delivered  at  Guy’s. 


Fourcroy’s  Phi-  A.  F.  Fourcroy,  professor  of  chemistry  at  Paris,  has 
ndstry5^  C1  "  Polished  an  enlarged  edition  of  his  u  Philosophy  of  Che¬ 
mistry,”  which  is  considered  as  the  best  elementary  work 
on  that  science.  A  translation  of  it  by  Mr.  W.  Desmond, 
is  in  the  press,  and  may  be  expected  early  in  September. 
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of  mosses  and  mushrooms,  307— 
His  insects  collected  in  Africa  and 
America,  310 
Berger,  M.  215 
Bergman  on  cast  iron,  187 
Berthollet,  M.  his  researches  into  the 
nature  and  properties  of  the  gallic 
acid,  58,  61.— On  prussiate  of  pot¬ 
ash,  89,  92,  109. — On  capillary  at¬ 
traction,  174.— On  cast  iron,  187, 
189. — On  the  degrees  of  oxigenation 
indicated  by  the  colour  of  precipitates, 
268.> — On  sulphurous  acid,  303 
Berthollet  and  Guyton  on  the  fabrica- 
tion  of  sulphuric  acid,  45 
Bigger,  Mr.  Walter,  178 
Billardiere’s,  “  Flora  of  New  Holland,” 
389 

Binocular  telescope,  201 
Blagden,  Sir  Charles,  on  atmospheres 
of  high  temperature,  145,  215 
Blasting  rocks,  by  means  of  sand, 
227 

Blende,  on,  337 
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saving  fuel,  5. — Improvement  in, 
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Cement  to  keep  out  wet  from  walls  or 
floors,  and  for  joining  stone  or 
marble,  142 

Chalk  converted  into  a  substance  analo¬ 
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Cold,  effects  of  on  the  animal  system, 
142 

Colours,  experiments  on,  18— Com¬ 
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Henry,  Mr.  on  the  two  different  me¬ 
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